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PREFACE 


This booklet has been prepared in response to the numerous 
tequests made to the Antarctic Division by interested laymen 
for information about the Antarctic and the work being done 
there by New Zealand expeditions. 

It is, therefore, merely “an introduction to Antarctica”. 
While it endeavours to give some general description of the 
Antarctic as a whole, the booklet is written by New Zealanders, 
primarily for New Zealanders, so attention is directed in the 
main to that historic sector of the Antarctic which lies south 
of New Zealand, from the Ross Sea to the Pole. And because 
many, in fact most, of the inquirers are children, it is written 
in simple language and, as far as possible, avoids the use of 
technical terms. 

At the same time, it is hoped that it may serve also as a modest 
book of teference to those who do not have ready access to 
the larger and more ambitious works, a few of which are listed 
in the bibliography at the end. 
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FOREWORD 


It gives me great pleasure to write this foreword not only 
because this booklet fills an important gap in antarctic literature 
but also because Les Quartermain has taken a lifelong interest 
in antarctic exploration and scientific investigations. Many 
excellent accounts of individual antarctic expeditions are avail- 
able, but there has been a growing need for a concise historical 
account of exploration and scientific activity in the Ross Depen- 
dency suitable for the general public. This booklet meets this 
requirement by covering the whole field from the initial dis- 
coveries by Captain James Ross in 1841, the “heroic age” of 
Captain Robert Scott, Sir Ernest Shackleton, and others early 
in this century, the “air age’ initiated by Admiral Richard 
Byrd in 1928, to the scientific assault on the continent which 
began with the International Geophysical Year (1957-58). 

Although the Ross Dependency was placed under the admini- 
strative authority of the Governor-General of New Zealand in 
1923, it was not until 1955 that the New Zealand Government 
took an active interest in Antarctica. In that year the Govern- 
ment recognised the need for active New Zealand participation 
in the Trans-Antarctic Expedition and the International Geo- 
physical Year, and in 1958 decided to continue New Zealand 
activities in-Antarctica. Since then we have continued to make 
important contributions to antarctic research at Scott Base, at 
Hallett Station jointly with the United States, at sea, and in the 
field. eal, 

Such work and similar work carried out by 11 other countries 
is not only of the greatest scientific value but also facilitated 
agreement being reached on the Antarctic Treaty which was 
signed in 1959. This treaty has many important provisions 
such as freedom of access for peaceful purposes; international 
coopetation in scientific investigations; the prohibition of 
military activities, nuclear explosions, and the disposal of 
radioactive waste; and makes provision for inspection to ensure 
compliance with the treaty. 


E. I. Robertson, 
Chairman, 
Ross Dependency Research Committee. 
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Finding a Continent 


New Zealand can fairly claim to be the Gateway to the Antatctic. 
Our country is, except for the southern tip of South America, 
the nearest permanently inhabited land to the Antarctic Conti- 
nent. A very large proportion of the expeditions which have 
set out to explore Antarctica have left from New Zealand 
harbours. New Zealand has, since 1923, been responsible for 
the administration of the Ross Dependency, a sector of the 
Antarctic comprising approximately 170,000 square miles of 
land and 130,000 square miles of permanent ice shelf, lying 
directly to the south; and it is this sector which provided 
explorers with their first road to the Pole. It still affords the 
easiest access to the heart of the Antarctic. 

Hundreds of years ago there were scholars who believed that 
there must be a land mass at the southern extremity of the 
globe to balance the known land mass in the north. For cen- 
turies this remained merely a surmise. In the seventeenth 
century, however, daring navigators began to look for this 
Terra Australis Incognita, the Unknown South Land. Tasman, 
the Dutchman who discovered New Zealand in 1642, was 
one of them; and when he sighted this country he was sure 
that he had found the great South Land. Other discoverers 
of islands in the southern seas cherished the same delusion. 
But in the latter half of the eighteenth century James Cook, 
the great English navigator, sailed right round these islands 
of outs, proving that New Zealand anyway was not part of 
a gteat southern continent. Cook, first among men, crossed 
the Antarctic Circle, and circumnavigated the globe in high 
southern latitudes. Fifty years later the Russian Admiral, 
Bellingshausen, made a somewhat similar voyage, deliberately 
pushing south in those areas where Cook had not been able 
to reach a high latitude. He discovered the first land ever to 
be sighted south of the Circle, Peter I Island. 

Between them, Cook and Bellingshausen proved that there 
is no very extensive land mass between the southern extremities 
of the continents (South America, South Africa, Australia) 
and the Antarctic Circle. What lay beyond the circle was still, 
to all intents and purposes, unknown. 
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First Arrivals 


Who first sighted the actual Antarctic Continent has been 
fiercely argued. There is at least good reason to believe that 
the first men to see Antarctica and to realise that it was the 
long sought Terra Australis Incognita at which they were 
looking, were the ship’s company of the brig W7//iams under 
Captain Edward Bransfield, r.N., who sighted the northern 
part of the great Antarctic Peninsula on 30 January 1820. 
They were followed 10 months later by an American sealing 
captain, Nat Palmer, and his crew; and it may well be that 
the Russian Admiral Bellingshausen, in February 1820, sighted 
the ice-covered coast of Queen Maud Land, south of Africa. 
If so, he did not realise what it was. 

Gradually, now, other portions of the continental coast were 
sighted. Captain Biscoe, an English sealer, saw a “blunt cape” 
in Enderby Land in 1831. The Frenchman Dumont D’Urville 
and the American Charles Wilkes made landfalls in the area 
south of the Indian Ocean and Australia in 1840. Then, in 
January 1841, Captain James Clark Ross, sailing from Hobart 
in his two specially strengthened sailing vessels Erebus and 
Terror, broke, in four days, through the belt of pack ice which 
guards the continent, discovered the mountainous north- 
eastern portion of Victoria Land, and ran down the coast to 
sight Mt. Erebus before he was halted by the Barrier, as he 
called it, the great Ross Ice Shelf. Ross sailed east along this 
mighty ice wall for a hundred miles before making up to the 
Bay of Islands, New Zealand. A second and much mote difficult 
voyage in early 1842, when it took Ross 44 days, not four, 
to break through the pack, brought no very material results. 
But the sea which Ross discovered was to be the highway 
which men would traverse in order to penetrate to the very 
heart of the Antarctic. 

For over 50 years after this, however, the Antarctic Continent 
temained inviolate, save for the activities of sealers and whalers, 
who were at work especially in the region of the great Antarctic 
Peninsula, which thrusts up towards South America and was 
until recently called by the English, Graham Land, by the 
Americans, Palmer Land, and by the Chileans, O’Higgins Land. 

Before we leave these tough seamen, who, in the mid- 
eighteen-hundreds ventured in their little cockle shells of ships 
into the dangerous waters of the Antarctic Ocean, let us go 
along with one of them, as his ship spreads her sails and makes 
south from one or other of the southern lands, which are 
still the ‘hopping-off’ ground for the Antarctic explorer. 
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Sailing South 


It will perforce be summer time in the Southern Hemisphere, 
between November and March. We have a long way to go, 
across some 2,000 miles of the stormiest ocean in the world. 
As we sail south, the days grow longer. 

Before we have gone far, we lose the albatrosses, which 
have been our constant companions, and we are greeted by 
the pettels, especially the beautiful all-white snow petrels. We 
have also, from time to time, seen whales. 

Then we see our first ice, scattered ‘growlers’ and bergy 
bits — bits of ice, and then the pack. This is a great girdle of 
ice, more or less broken up by this time of the year, which 
surrounds the whole Antarctic and is generally met somewhere 
about the latitude of the Antarctic Circle. 

In the 1840s the pack was a very serious obstacle indeed. 
In late summer, if it was at some distance from the land, by 
following the leads or water lanes between the floes, it was 
generally possible for a stout ship to force her way through; 
but in many places, where the pack was contiguous with the 
ice-covered shore, it was quite impossible for a ship to pene- 
trate. If, however, because of a favourable season or a fortunate 
choice of longitude, we have succeeded in traversing the pack, 
we will sail on through a sometimes iceberg-strewn sea. The 
bergs, of all sizes, some up to many miles in length, are mostly 
tabular in shape, great flat-topped masses of ice rising sheer for 
100 ft or so above the water and going down seven or eigh 
times that distance below the surface. ads 

About this time we begin watching with great interest the 
antics of the penguins, who are coming out in reception com- 
mittees to welcome us to their homeland. We may be lucky 
enough to see a few stately Emperors, up to 4 ft tall and weighing 
up to 64 stone. We shall certainly see quite a number of the 
smaller Adélies, for these lively, inquisitive little fellows are 
common all along the Antarctic coastline. And as we approach 
the fast ice, we shall be visited by Skuas, the big gulls, who 
are the scavengers of the Antarctic. On the occasional floe, and 
on the fast ice, we shall see quite a number of Weddell seals — 
ptobably fast asleep on the ice. And now and again a numbet 
of black fins cut through the water at speed - Killer whales 
hunting for their prey. 

So we come to the sailors’ journey’s end. We cannot say “to 
the coast”, because the actual shoreline is in most cases hidden 
under ice. Only here and there can we see a tocky coast. Some- 
times, facing us, is a great wall, 100 ft or more high, like the 
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Cliffs of Dover in ice. In a great many areas it is quite impossible 
to say how far the real coast is in from the ice edge. And beyond ? 
Sometimes a flat or gently rising snow surface; sometimes 
toweting peak on white towering peak of a mighty mountain 
range. And further south still? In those eighteen-hundreds, 
no man knew. 


Into the Ross Sea 


Such was the Antarctic as it was known until the end of last 
century. But for some yeats geographers and scholars interested 
in cettain particular aspects of science had been agitating for 
a revival of Antarctic exploration, and, in the early nineteen 
hundreds, expeditions from Belgium, France, Germany, Sweden, 
and the United Kingdom set out to explore various stretches of 
the coastline of what was still largely the ‘Unknown South 
Land’. | 

But we must now confine our attention to the part of the 
Antarctic which lies south of the Ross Sea. It was in this ‘sector’ 
that the first attempts were made to probe inland, to try to 
discover what lay behind the forbidding facade of icepack, 
‘Barrier’, and mighty mountain ranges, which were all that 
had been seen of the ‘Unknown South Land’. | 

The statement by Ross, that he had seen Right whales in the 
sea that he had broken into (now the Ross Sea) aroused interest 
among whaling men, and, in 1895, a Norwegian, H. J. Bull, 
in the Axturctic, a wooden whaler with auxiliary steam power, 
went south into the Ross Sea as far as 74°S. The venture, 
financially, was a failure, but is historically of interest, as Bull, 
a “New Australian” named Borchgrevink, and some others, 
made a landing at Cape Adare, the extreme north-east point of 
Victoria Land. They were the first men to set foot, as far as 
we know, on the main mass of the Antarctic Continent. 

Borchgtrevink returned in 1899 as leader of an expedition in 
the Southern Cross. It was financed by the British publishing 
magnate, Sir George Newnes. Ten men landed at Cape Adare 
and constructed two stout huts in which they lived for over a 
yeat. They were the first men to spend a winter, at any rate, 
intentionally, on Antarctic land. One man, Nicolai Hanson, 
died. After the relief of the survivors in January 1900, the 
Southern Cross steamed south right to Ross’s ‘Barrier’ and 
Botchgtevink, with a few others, sledged south for a short 
distance, as far as 78° 51'S, over the vast ice shelf of which 
the ‘Barrier’ Ross discovered is the seaward end. 


The Discovery Expedition 


By this time a much more extensive British national expedition 
was being prepared. Sponsored mainly by the Royal Geographical 
Society, this expedition finally went south from Lyttelton, New 
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Zealand, on 21 December 1901, under the command of Robert 
Falcon Scott. After breaking through the pack, the Dzscovery 
cruised east along the Barrier and a fleeting glimpse of land was 
obtained, King Edward VII Land, before the ice conditions 
enforced a retreat to the west. A landing was made at an inlet 
in the ice front, and Scott made the first balloon ascent in the 
Antarctic. Cruising on to the west, Dzscovery rounded Cape Bird 
and pushed down into what Ross had called “McMurdo Bay’. 
This was found to be, not a bay at all, but a 40-mile wide strait, 
ice-filled at its southern end, between Ross Island and the 
mainland. At a relatively sheltered spot, on the southern side 
of Hut Point, a little to the north of Cape Armitage, Scott 
allowed his ship to be frozen in and the whole complement of 
some 50 men lived here, on the ship, throughout the winter. A 
large hut was built on Hut Point and, although it was not used 
a great deal by this party, it subsequently became a sorely 
needed refuge for many sledging parties, probing south towards 
the Pole.* 

On 2 November 1902 Scott, Dr Wilson, and Lieutenant 
Shackleton sledged south with 18 dogs over the great ice shelf, 
no longer a barrier, but a road. It was a rough and dangerous 
road. The men, tough as they were, were novice sledgers and 
the dogs soon began to fail. The men had to pull the sledges 
themselves, and this meant ‘relaying’; taking on half the load 
at a time, so that each mile had to be traversed three times. 
But they doggedly sledged on. For 59 days they travelled south, 
until they reached a point 380 miles from the ship. Here, the 
barrier surface stretched apparently unendingly ahead of them 
and, on their right, the great mountains still marched with 
them. But food and fuel were running perilously shott. 
Shackleton had contracted scurvy. There was nothing for it, 
but to trek back. 

Soon all the dogs were dead. Shackleton was very ill, 
dangerously ill. The others developed scurvy symptoms, too, 
but in 34 days after turning back all three reached the ship. 
Man had made his first great penetration into the heart of the 
Antatctic. 

A relief ship, the Morning, had arrived on 23 January 1903, 
11 days before Scott’s return; but all efforts to free Discovery 
from the ice failed, and when Morning sailed with Shackleton 
and several other membets of the party on board, Scott and 
most of his men stayed behind for another winter. In the 
following summer, Scott, Lashly, and Evans made a great 


*See the authot’s Two Huts in the Antarctic, Government Printer 1963, for details about this and other huts. 
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manhauling journey up the Ferrar Glacier (which a party led 
by Lieutenant Armitage and including Ferrar, the geologist, 
had ascended during the first summer); and then sledged west 
actoss the high plateau for 200 miles before they were forced 
to return. 

In January 1904 two telief ships arrived with instructions 
that if Discovery could not be freed, she was to be abandoned; 
but at the last moment she broke clear of the imprisoning ice 
and on 1 April the three ships reached Lyttelton. 


Shackleton’s Farthest South 


Shackleton was bitterly disappointed at his breakdown in 
health and determined that he would tty again. The little sealer 
Nimrod \eft Lyttelton on New Year’s Day, 1908, with a small 
but extremely able group of men and made for King Edward VII 
Land. Shackleton found it impossible to establish a base there, 
and thought it suicidal to do so on the floating ice of the Barrier, 
so reluctantly he returned to McMurdo Sound. The sea ice had 
not broken up so far south as in 1902, and Nimrod could only 
penetrate as far as Cape Royds, about 20 miles north of Hut 
Point where Discovery had wintered. At Cape Royds then a 
small hut was built and 15 men rernained when the ship returned 
to New Zealand for the winter. 

In the spring, on 29 October, Shackleton, Adams, Wild, and 
Marshall set out along the route which Shackleton had travelled 
with Scott and Wilson six years before. This time, across the 
sutface of the ice shelf, the sledges were drawn by four Man- 
chutian ponies. Less than a month later they had passed the 
ptevious “farthest south”. But as they pushed on, they were 
disappointed to find that the mountains were veering round 
towards the east, and soon lay directly between them and the 
Pole. Ahead, however, lay a glacier up which they thought it 
might be possible to climb. By this time only one pony was 
left and he went to his death down a crevasse on this great 
Beardmore Glacier. This was a serious loss —- of food as well 
as hauling power. The men had to fall back on relaying. The 
ascent of the 80-mile long, heavily crevassed glacier was ex- 
hausting and perilous, but on 27 December they were beyond 
the head of the glacier and on a great snow-covered expanse 
about 10,000 ft above sea level. They little thought that below 
them lay not a lofty plateau but thousands of feet of ice. 

They were now 300 miles from the Pole. Food was running 
short: the main meal of the day consisted of three biscuits, a 
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piece of chocolate, and a mug of cocoa for each man. They 
struggled on, but by 9 January it was clear that if they were to 
regain their hut they must turn back at once. They had been on 
the march for 72 days and they were only 97 geographical miles 
from the Pole. 

The return journey was a race with death. All four men were 
weakened by starvation and the ceaseless toil. At one stage they 
wete reduced to one biscuit a meal. If they were to miss one of 
the food depots they had left on the outward journey, it would be 
the end. At last Marshall was unable to go on, so Adams stayed 
with him while Shackleton and Wild made a desperate march of 
30 miles to Hut Point. Nimrod had returned—and was still 
there. A rescue party went out for Adams and Marshall and on 
4 March the whole expedition left for New Zealand. 

This great journey was not the only achievement of Shackle- 
ton’s team. In the autumn of 1908, a party under Professor 
David had made the first ascent of the 12,450 ft volcano, Mount 
Erebus. While the southern party was making its great assault 
on the Pole, Professor David, Mawson, and Mackay had set 
out to reach for the first time another Pole, the South Magnetic 
Pole, in Victoria Land. They did so, manhauling the heavy 
sledges 1,260 miles in 122 days. 


Scott’s Last Expedition 


Captain Scott returned to McMurdo Sound on Terra Nova on 
4 January 1911. On the voyage out to New Zealand he had 
received a cable from the Norwegian explorer, Roald Amundsen, 
informing him that he, Amundsen, was ‘proceeding to the 
Antarctic’. It was understood when he left Norway that he was 
en toute to the Arctic. This news was disturbing, but at this 
stage there was no indication that Amundsen was making a 
tace of it or to what part of the Antarctic he was going. While 
parties were out laying depots in preparation for the big journey 
planned for the 1911-12 summer, Lieutenant Pennell took Terra 
Nova on a cruise along the ice front with the intention of landing 
a patty under Campbell to explore King Edward VII Land. 
When the ship reached the Bay of Whales on 4 February they 
saw, to theit astonishment, another ship there; it was Amundsen’s 
Fram. So the race was on. 

Scott with 26 of his men settled down in a big hut at Cape 
Evans, a few miles further south than Shackleton’s winter 
quarters at Cape Royds, but still some 15 miles to the north of 
Hut Point, where his own winter quarters had been in 1902-04. 
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On 27 June, just after mid-winter’s day, Dr Wilson, Bowers, 
and Cherry-Garrard set out on what Scott was later to call the 
‘Worst Journey in the World’. Their purpose was to manhaul 
their two sledges through the Antarctic winter night to Cape 
Crozier, a distance of about 70 miles, in order to study the 
breeding pattern of the Emperor penguins, which hatch their 
young in winter. The three men encountered appalling condi- 
tions. “At one time a blizzard blew the canvas roof off a stone 
igloo they had constructed, and blew their tent away completely. 
Miraculously they recovered the tent a quarter of a mile away. 
They had temperatures as low as —77°r, 109° of frost; but 
they succeeded in reaching the Emperor rookery and bringing 
away three eggs. After five weeks of almost unprecedented 
hardship, they returned to Cape Evans. 

The main journey began on 3 November 1911 when a party 
of 16 with two motor sledges, 10 ponies, and two dog teams 
set off from the old ‘Discovery’ Hut and headed south. The 
motors broke down after about 50 miles. The dog teams turned 
back a little beyond the foot of the Beardmore Glacier and one 
manhauling group of four men returned from the top of the 
Glacier. The ponies had proved unfitted for the task and had 
all been shot. This left eight men manhauling two sledges to 
push on across the Polar Plateau. On 5 January the last supporting 
party returned, Lieutenant Evans, Lashly, and Crean; and Scott 
with Wilson, Bowers, Oates, and Petty Officer Evans pushed on 
towards the Pole, still about 130 miles away. On the 9th they 
passed Shackleton’s farthest south; but these strong men were 
weakening. On the 14th they got to within 40 geographical 
miles of the Pole. On the 16th, when they had been on the 
match for 74 days, they were nearing their goal. Then Bowers 
saw a black speck in the distance, a little black flag, which 
spelt goodbye to all their fond hopes. Amundsen had been 
here before them. And on the 18th they came to the Norwegians’ 
polar camp and read the note that Amundsen had left for them. 

‘Now for the run home,’ wrote Scott in his diary, ‘and a 
desperate struggle. I wonder if we can do it.’ At first all went well, 
but sickness and hunger were taking their toll. Near the foot of 
the great glacier, on 17 February, Evans fell and suffered con- 
cussion. In a few hours he was dead. Across the ice shelf the 
four survivors struggled on, able to pull only a few miles 
each day. By 11 March Oates with badly frostbitten feet, could 
no longer pull at all. He knew he was holding the others back, 
so on the 16th he walked out of the tent into a blizzard and they 
did not see him again. 
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Scott, Wilson, and Bowers struggled painfully on until on 
18 March they were only 21 miles from One Ton Depot, where 
there was ample food and fuel. On the 19th they were able to 
travel 10 miles — to within 11 miles of the depot — but then the 
blizzard struck again. Cold, hungry, weak, dying, they could 
do nothing but lie in the tent, day after day, bravely awaiting 
the inevitable end. But they wrote farewell letters to their 
friends. Scott also wrote a memorable ‘Message to the Public’. 
‘We ate weak,’ he wrote, ‘writing is difficult, but for my own 
sake I do not regret this journey. Had we lived, I should have 
had a tale to tell of the hardihood, endurance, and courage of 
my companions which would have stirred the heart of every 
Englishman. These rough notes and our dead bodies must 
tell the tale.’ 

Back at Cape Evans the other members of the expedition 
waited with growing anxiety. Gradually hope waned, dis- 
appeared. With sad hearts, they accepted the bitter truth: Scott 
and his four companions were dead. 


The Northern Party 


It will be remembered that it was Campbell’s Eastern Party 
on the Terra Nova which came across Amundsen’s Fram while 
trying to effect a landing on King Edward VII Land. This they 
found impossible to do, so the Eastern Party became the 
Northern Party and Pennell took them right up to Cape Adare 
and into Robertson Bay, where Borchgrevink had wintered in 
1899. Here, Campbell, Priestley, Levick, Abbot, Browning, and 
Dickason built a hut quite close to the two left by Borchgrevink’s 
Party, and settled down to spend the winter. With the spring 
they carried out geological, meteorological, and biological work, 
and made short journeys to various places, but they found it 
impossible to get inland from Robertson Bay. On 6 January 
1912 the ship came back for them, steamed south along the 
Victoria Land coast, and landed the party at Evans Cove in 
Terra Nova Bay. They wete to be picked up again on 18 February 
at Wood Bay, a few miles further north. But 18 February came 
and went. On 24 February they cut themselves down to half 
tations and began to kill seals and penguins to supplement 
their regular provisions. March came, and still no sign of the 
ship. And when it was mid-April and even then the Terra Nova 
had not appeared, it was obvious that they would have to try 
and sutvive somehow through an Antarctic winter with no 
food supplies and no hut at all. 
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They were in an appalling situation, but they were not 
appalled. Few parties under anything approaching these con- 
ditions can ever have preserved such high morale and such 
untuffled good humour and companionship as did this curiously 
mixed group consisting of two naval officers, a scientist, two 
petty officers, and a seaman. They dug a cave out of solid ice. 
It was only 12 ft by 9 ft and 54 ft high, but it was home to these 
gteat men for six months. They killed all the seals they could 
find and even so were half starved. For nine months they could 
not wash or change their clothes. But on 30 September 1912 
they set out to trek down the coast towards McMurdo Sound. 
They picked up several depots and reached Hut Point on 
6 November after a journey of 260 miles. Terra Nova had been 
blocked by ice conditions from ever getting closer than 25 miles 
to Evans Cove. 

The three journeys which have been outlined were by no 
means the only ones carried out by Scott’s Last Expedition. 
Griffith Taylor, for example, led two notable sledge journeys. 
During February and April 1911, a group of four (Taylor, 
Debenham, Wright, and Petty Officer Evans) explored the Dry 
Valley (which was found to be the terminal of the Taylor and 
not the Ferrar Glacier) and the Koettlitz Glacier. Between 
November 1911 and February 1912, Taylor, Debenham, Forde, 
and Gran trekked north up the coast to Granite Harbour and 
up the Mackay Glacier as far as Mt. Suess. These were geological 
expeditions, on which a great deal of exploration was done as 
well. 

It was a teduced party of 13 which settled down for the 
second winter at Cape Evans. The Southern Party had clearly 
met disaster; the Northern Patty were missing and nine of the 
ptevious wintering team returned on the Terra Nova when the 
ship left for New Zealand on 4 March 1912. 

After the long hard winter a search party under Wright set 
out on 30 October and 11 miles south of One Ton Depot came 
upon the tent and the bodies of Scott, Wilson, and Bowers. 
Over all they built a great snow cairn, surmounted by a cross. 

Back at Hut Point on 25 November they learnt the good 
news that the Northern Party had returned safely. Terra Nova 
attived on 18 January 1913 and sailed for New Zealand with 
all the survivors aboard on the 22nd. 
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Amundsen 


And what of Amundsen? The Fram had reached the Barrier 
at the Bay of Whales on 11 January 1911. During February, 
depots were laid as far south as 82° S. Amundsen had no fewer 
than 116 dogs and knew how to use them. On one of the depot 
journeys the sledge teams raced back from the 80° depot to 
‘Framheim’ in two days, at a speed of practically 50 miles a day! 

The Polar journey began on 19 October. For Amundsen, too, 
the first part of the journey lay across the surface of the Ross 
Ice Shelf. Amundsen had with him Hanssen, Wisting, Hassel, 
and Bjaaland and there were 52 dogs to draw the four sledges. 
Right to 85° S, 340 miles from the base, they travelled at speed, 
sometimes as rapidly as 6 miles an hour. Before this, new 
mountain ranges had been sighted to the south and south- 
west, and they thought, also, to the east. On 16 November, 
at 85° 5’ S they, like Shackleton and Scott, found mountainous 
country barring the way, but, even now, Amundsen kept 42 
dogs, sometimes using as many as 20 dogs to one sledge to 
surmount the steep gradients on their route. Crevassing was 
frequent and severe. Constant reconnaissance was necessary. 
Changes of direction were forced upon them frequently. The 
Axel Heiberg Glacier, up which they sledged for a start, was by 
no means a direct route to the Pole, and “‘the Devil’s Glacier’ 
further south was a nightmare of crevasses. Time and time 
again men and dogs broke through the treacherous crusts, only 
saved by their harness, but, early in December, they reached 
the Plateau — and still had 24 dogs left for the dash across the 
remaining 200 miles to the Pole. 

Amundsen’s team passed Shackleton’s farthest south on 9 
December. Four days later, when they camped, they were at 
89° 45’ S, 17 miles from the Pole, and on 14 December, at three 
in the afternoon, they reached their goal. They remained till 
the 17th, taking meticulous observations to ensure that they 
obtained the exact location of the Pole. Here they put up a 
tent and raised the Norwegian flag. The journey back to base 
was almost an alpine holiday. They had plenty of food, the 
weather was fine, and on 25 January 1912, 39 days after leaving 
the Pole and 99 days since their journey began, they sledged 
back into ‘Framheim’ triumphant. 

Meanwhile a party of three under Prestrud had sledged east 
to explore Scott’s ‘King Edward VII Land’. This team was in 
the field for 64 days and was the first to set foot on land bordering 
the eastern portion of the Ross Sea. 
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1. EREBUS and TERROR 
Ross’s two ships in collision among bergs. 


Za SOMASHING THROUGH, THE PACK 
USS Glacier breaking a channel for HMNZS Endeavour. 
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3; TASTY PICGALCANTARGIIG ICRBERG 


Most bergs in the Ross Sea are similarly flat-topped being broken-off pieces of the Ross 
Ice Shelf. 


4, SEA ICE BREAKING UP 


Looking from Cape Royds towards Cape Barne. A week earlier, the sea visible was com- 
pletely ice covered. A week later, the ice had all disappeared. Note seals and penguins. 


Da Lo BeROSS ICE BRON TAdy CAPEECROZIER 


The Ice Front, the ‘Barrier’ of Ross, rises in most places to 100 ft or more above sea level. 
Emperor penguins and young in foreground. 


6. THE FIRST LANDING ON VICTORIA LAND 


Borchgrevink’s own drawing of the landing at Cape Adare on 24 January 1895, the first 
landing ever made on the main mass of the Antarctic Continent. 


7. ADELIE® PENGUINS AT CAPES ROYDs 


A pair of Adélie penguins use an old box, discarded by Shackleton’s expedition 1907-09, 
as a nesting place in 1959. 


8. “A WEDDELLISHA TL COMESSUR FORSALR 


This seal is using a convenient man-made hole in the ice of McMurdo Sound. 


BE ia SIAN 


The Antarctic Skua (Megalestris Maccormicki), the scavenger of the Antarctic, is a large 
and handsome bird which violently resents the intrusion of men upon its nesting grounds. 


10. DOG SLEDGING 


A New Zealand dog team driven by R. Hewson crosses the sea ice off Cape Barne in 
McMurdo Sound, 1962. 
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11. C. E. Borchgrevink; led the first party to winter on! 
the Antarctic Continent, 1899. } 


12. Robert Falcon Scott; made in 1901-02, with E. A. 

Wilson and BE. H. Shackleton, the first penetration of the 

interior of the Antarctic, and in January 1912 reached the 
South Pole. 


13. Ernest H. Shackleton; led the party of four which in 

1908-09 made the greatest advance ever made towards the 

Pole, and pioneered the route up the Beardmore Glacier 
to the Polar Plateau. 


Roald Amundsen was, in December 1911, the first 


man to reach the Pole. 


155) BORCHGREVINK’S-HU TAT CAPEEADARE 


Built in 1899, this hut was occupied by a party of 10 throughout the Antarctic night. It is 

still in good condition though the store hut in the background is in ruins, as is another hut, 

out of sight to the left, built and occupied by Scott’s Northern Party under V. L. A. 
Campbell in 1910. 


16, THE DIS€OVERY ALT HUT POINT 


Scott’s 1902-04 expedition lived on the ship throughout two winters, but a large hut 
erected on Hut Point close to the ship was used as a storeroom, as a theatre, and for many 
other purposes. 
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Visitors from Japan 


The Norwegians were not the only men to visit the Bay of 
Whales in early 1912. On 16 January the Japanese three-masted 
auxiliary schooner Kainan Maru teached the Barrier with the 
members of the Japanese Antarctic Expedition under Lieutenant 
C. Shirase. Kainan Maru had tried to reach the Antarctic in the 
previous summer but was unable then to penetrate the pack. 

The 1912 sojourn was only a short one. A sledge journey was 
made to 80° 05’ S, a distance of about 150 miles. The ship sailed 
east for some distance, but an attempt to land on King Edward 
VII Land was not successful and after three weeks the expedition 
left for Japan. 


The Depots Must be Laid 


Towards the end of 1914, Shackleton set out to attempt the 
last great journey in the world — the first crossing of the Antarctic 
Continent, a journey which was in fact not to be accomplished 
until Fuchs crossed with his Sno-cats in 1957-58, over 40 years 
later. Just as Sir Edmund Hillary led a New Zealand party at 
that time to lay depots along the route which Fuchs was to 
follow in the latter stages of his journey, Captain Mackintosh 
led a party to McMurdo Sound to prepare the way for Shackleton. 
The expedition travelled south on the Aurora from Hobart and 
reached Cape Evans on 16 January 1915. It was intended to 
allow Aurora with her complement of 28 men to be frozen in 
just as Discovery had been in 1902-04, so practically no food or 
clothing was taken into the Cape Evans hut. Almost immediately, 
on 18 january, sledging began. Twelve men took part in this, 
three dog-sledge teams and one team with a motor sledge. 
The ship had moved up to within 7 miles of Hut Point before 
the depot-laying parties set out on 24 January. Joyce was in 
charge of one group and Mackintosh, the captain of the Avrora, 
of the other. On 11 February, at the Bluff Depot, 70 miles from 
Hut Point, Spencer-Smith (the ‘Padre’), Jack, and Gaze te- 
turned to Hut Point with five dogs while Joyce, Mackintosh, 
and Wild went on with nine dogs to lay a depot at 80° S. Sledging 
conditions, through both weather and surface, were very bad, 
and one by one the dogs succumbed until on 6 March none was 
left. At this time, too, the men’s feet were frost bitten. Joyce 
was suffering from snow blindness and Mackintosh from tooth- 
ache. After a nightmare journey, the trio reached Hut Point on 
25 March. Here they found Cope, fortunately a doctor, Hayward, 
and Jack. 


Inset 5 
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By this time the ice in McMurdo Sound had gone out and it 
was impossible for the six men to sledge north to Cape Evans. 
There was nothing for it but to live as best they could in the 
cheerless barn which was the old ‘Discovery’ Hut. As Joyce 
wrote in his diary, “We are living the primitive life. No soap, no 
towel, no wash, no shave.’ Their only heating came from a 
blubber stove and there was very little blubber. There were 
only three sleeping bags for six men. There were no tables or 
chaits ot bunks and the only lighting was from an improvised 
blubber lamp, a piece of canvas being used for a wick. For food 
they had seal cooked in blubber oil, some biscuits, and a very 
limited supply of dried vegetables. 

The ice now gradually firmed and on 2 June they set off for 
Cape Evans by fitful moonlight through the winter night. 
When they reached the Cape there was no ship to be seen; just 
the hut, six dogs, and four men. They soon heard the story. On 
the night of 6-7 May a blizzard burst, the hawsers snapped, the 
ship broke away in a mass of ice, and had not been seen again. 

The 10 men now at Cape Evans were in a desperate plight. 
It was nearly mid-winter. Practically nothing had been landed 
from the ship. The coal that had been put off on the ice had 
gone out too when the ice broke up. So there was nothing to 
burn in the stove but the blubber from any seals they could kill. 
There was plenty of food — of a kind: just seal meat and what 
had been left behind by Scott’s last expedition. They thought 
there might be enough here and at Cape Royds to last them till 
the vital depots had been laid. These depots of course had to be 
stocked with food, too. There was no clothing. There was no 
tobacco. Almost worse, there were only three primus lamps 
(two of them damaged) and there were no spare patts. 

In mid-August, Mackintosh and Stevens made theit way to 
Cape Royds. There, in Shackleton’s hut, there was a great deal 
mote food and as much as possible was sledged or carried to 
Cape Evans. Of all the things they found, that which seemed to 
please them most was a box of Lifebuoy soap. 

So the winter passed and with the spring came the duty of 
building up the depots already laid and of establishing new 
depots further south as far as the Beardmore Glacier. They did 
not know that Shackleton’s ship Endurance had been caught in 
the ice of the Weddell Sea on the other side of the Antarctic 
Continent and had finally sunk, while the men made their way 
on floating ice and finally in the ship’s three boats to desolate 
Elephant Island. Nor did they know that their own ship Avrora 
was imprisoned in floating ice for nearly a year, and was even 
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at that time, August 1915, drifting helplessly in the pack in the 
northern part of the Ross Sea, not to be liberated until March 
1916. It was then of course too late for a voyage south that 
summer. 


So at the beginning of September sledging south began again, 
the sledgers wearing garments improvised as best they could - 
tough trousers for example cut from old canvas ‘which froze 
like boards on us’, and ill-fitting boots made out of cut-up 
sleeping bags or anything else they could find. They only had 
four effective dogs. This tough spring sledging went on till the 
end of November. 

Then the major journey began. Nine men left Hut Point on 
13 December. Despite severe blizzards, which often made 
sledging impossible for days on end, two independent parties 
under Mackintosh and Joyce reached the depot off Minna 
Bluff late in the month. Not long after the start a defective 
pfimus made it necessary to send back Cope, Gaze, and Jack. 
On 8 January the two 3-man parties joined up and reached the 
depot at 82° S on 18 January. The final depot was to be laid at 
Mount Hope near the foot of the Beardmore Glacier. Spencer- 
Smith now became seriously ill, but struggled on heroically 
until the 21st. Then at his own insistence he was left in a tent 
while the other five pushed on, reached Mount Hope on the 
26th and built the vital depot. When they got back to the ‘Padre’ 
on the 29th he was too ill to walk. Mackintosh, too, was rapidly 
weakening and Joyce was snow blind. Drawing Spencer-Smith 
on one of the sledges, they struggled on till 2 February, when 
they abandoned one sledge, and the sick man was placed on 
top of the stores and gear of the other. Despite everything 
they made good time, and reached the 82° depot on 3 February, 
81° on 7 February, and 80° on 12 February. 

Mackintosh was now also very ill. Twelve miles from the 
Bluff depot they were held up by a blizzard for four days. Food 
was now vety short and so was fuel. So Joyce, Richards, and 
Hayward staggered on to the depot, dismayed at their own 
weakness. They took the depoted sledge as well as the food 
back to the camp and now both sick men were drawn by the 
others and the four dogs. On 7 March Mackintosh insisted on 
being left with a tent while Joyce, Richards, and Wild dragged 
Spencer-Smith and Hayward. Four days later Spencet-Smith 
died. The others reached Hut Point on the 11th. After a rest 
they left Hayward, went back for Mackintosh, and got him to 
Hut Point on 18 March. 

Now the five sick men, the fitter ones exhausted by their 
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heroic efforts to save theit companions, were faced with a long 
stay in the comfortless hut with no fuel and very little food 
until the sea ice should be firm enough to bear their weight and 
allow them to get back to Cape Evans; unlikely for several 
months. Mackintosh and Hayward growing more and more 
impatient, understandably, set off themselves on 9 May. They 
were never seen again. The other three waited and crossed 
from Hut Point to Cape Evans on 15 July. Here the seven 
sutvivors lived until they were relieved by Captain Davis and 
Shackleton himself in the Awrora in January 1917. 


Where No Man Came 


The history-laden western shore of Ross Island was now left 
to its native inhabitants, the seals, the skuas, and the penguins, 
for something like 30 years, unless any of the Norwegian whalets 
who operated in the Ross Sea in the nineteen-twenties penetrated 
thus far south without leaving any record of their call. So before 
we go on to describe the fleeting visits which were paid to 
this historic coast before the massive assault on the ‘Seventh 
Continent’ which was to begin with the preparations for the 
International Geophysical year of 1957-58, let us have a general 
look at the Antarctic and particularly the McMurdo Sound 
area, as it is known today. Off and on the coasts, which may be 
coveted by a great ice sheet, or may indeed consist of floating 
ice hundreds of feet thick, there is abundant bird life. The most 
characteristic bird is the flightless penguin. (There are no 
penguins, except for some introduced ones, in the Arctic; and 
no bears—or Eskimos —in the Antarctic.) Commonest of the 
penguins is the little Adélie, about as high as your knee; an 
amusing fellow full of curiosity. Less common is the stately 
Emperor, who is as tall as a small child and weighs about 
6 stone. The Emperor penguin lays its eggs in the depth of the 
Antarctic winter and hatches the egg by holding it upon its 
feet and up against a bare patch of skin on its breast. 

A few yeats ago a French expedition in Adélie Land lived 
for a whole winter alongside one of the few known Emperor 
penguin rookeries and observed their habits closely for the 
fitst time. They found that it is the male bird who does all 
the incubating, standing on the ice. As soon as the mother 
has laid her eggs she moves out across the sea ice to open water, 
leaving father to look after the egg for the incubating period 
of 60 days. During all this time he has no food. “The wind 
blows without respite,’ says one of the French scientists, ‘at 
100 to 150 km per hour, the dense blizzard reduces visibility 
to a metre, and lets loose a ceaseless bombardment of small 
fragments. Man has great difficulty in breathing, is incapable 
of any effort, and is blinded in a minute by a mask of ice. His 
skin freezes in 90 seconds. Twenty metres away from his hut 
and he will never find it again. In these conditions . . . the 
Emperor hatches his eggs.’ 

The other most common bird is the Skua, a big gull which 
preys upon the penguin eggs and chicks and violently resents 
the intrusion of man upon its nesting grounds. The Skua is a 
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handsome and daring bird, and has been sighted far to the 
south. Sometimes the beautiful little, pure-white snow petrels 
ate seen over the coast; they are, with other petrels, common in 
southern waters. 

The seas surrounding the continent team with life, especially 
seals and whales. Whales feed chiefly on plankton, tiny organ- 
isms which abound in summer time in the southern ocean and 
provide copious food. Enormous numbers of whales are 
slaughtered by modern whaling expeditions, which may cap- 
tute as many as 40,000 whales a year and in recent years stocks 
have been seriously depleted; but before the Second World 
War there were still great numbers of blue, fin, and hump- 
backed whales in Antarctic waters, and lesser numbers of 
sei and minke whales. 

Seals are still very numerous. The valuable fur seals were 
practically exterminated in the 1820s, gradually increased during 
the next 50 years, and were again almost wiped out in the 
seventies and eighties of last century. But crab-eater seals in 
the pack, and Weddell seals on the coast, still exist in great 
numbers. 

Inland, there is no animal life of any kind, except for a few 
mites which explorers have found living on exposed, sun- 
warmed rocks. 


The Great White South 


This great continent, is not, as it has been called, a ‘silent’ 
continent: for very often blizzards shriek and howl, while 
strange and even terrifying noises come from the ice fields 
which cover the land beneath. And it is not altogether a white 
continent either, for ice itself is not always white: an Australian 
film shot in the Antarctic is called B/ue Ice. The Antarctic sky 
can be a spotless blue, or a mass of fiery teds and yellows, or 
at times in the winter nights a shimmering curtain of weirdly 
beautiful colours, the Aurora Australis. 

It is certainly a cold continent. Here in New Zealand we 
think it is quite cold when in the depth of winter temperatures 
fall to 20° F and there are 12° of frost. But at McMurdo Sound 
on a really warm day in summer, the temperature can be ex- 
pected to be about 25°F. Rarely will it rise above freezing 
point. In winter the temperature falls to fantastic levels. On 
Ross Island it often drops to —50° F or 82° of frost. During 
Captain Scott’s last expedition, Wilson, Cherry-Garrard, and 
Bowers, sledging to Cape Crozier, experienced temperatures as 
low as 77° below zero, or 109° of frost. Further inland the 
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temperatures are lower still. The lowest actually recorded is 
one of —127° F. This was at the Russian Station, Vostok. 


However, by living in specially constructed and specially 
heated huts and by wearing well designed clothing, men can 
live in reasonable comfort under such cold conditions — provided 
nothing goes wrong. But there are other aspects of the Antarctic 
climate which make living in the far south at times a most 
unpleasant and even dangerous experience. There are, for 
instance, the blizzards. At certain places in the Antarctic, and 
McMutdo Sound is one of them, winds of hurricane force 
often spring up in a matter of moments, carrying with them 
drift snow, so dense that it is impossible to see more than a few 
feet, yet so fine that the minute grains of snow sift into every- 
thing. And the blizzards can last a long time. One at Cape 
Evans in 1912 lasted over six days with an average wind velocity 
of 48 miles per hour. 

But it was Sir Douglas Mawson who discovered the teal 
‘home of the blizzard’. At his Adélie Land base in 1912-13 
the average wind velocity was 50 miles per hour. There were 
days when the average for the 24 hours was 80 or 90 miles 
per hour, with terrific, battering gusts of nearly 200 miles per 
hour. Under such conditions sledging, or in fact any continuous 
outside work, becomes impossible. Once Frank Hurley, 
Mawson’s photographer, was lifted bodily, camera and all, 
and blown 15 yards before he was dumped on the ground. 

It really blows in the Antarctic. But it practically never rains. 
Precipitation of water vapour is generally in the form of snow. 
Precipitation is surprisingly light. It has been estimated that on 
the Ross Ice Shelf the average fall of snow is about 13 in. a 
yeat; but a blizzard may deposit several feet of snow at a given 
spot in a few hours, if there is some projection to cause the 
formation of drift. 

Day and night, as we in New Zealand know them, exist only 
for short periods in the Antarctic. At McMurdo Sound, for 
instance, from the end of September until February 27 the sun 
shines (if it is a clear day) for the whole 24 hours. Then gradually 
the sun falls below the horizon for a longer period each day, 
until from about mid-April it stays below the horizon the whole 
24 hours, and ‘mid-day’ means just a brightening of the sky 
above where the sun lies concealed. This is the period of the 
winter night and, save under exceptional circumstanices, men 
spend nearly all their time in their heated huts, just venturing 
out to read instruments, or to feed the dogs or to perform other 
necessary chores. | 
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Sutvival 


Obviously, in order to exist at all in this inhospitable land, 
man must adapt himself to such stern conditions. For a start, 
he must be properly dressed. Fashions change in the Antarctic 
just as they do elsewhere, and a modern explorer looks rather 
different from an exploret i in the days of Captain Scott. Today, 
dress materials are available which retain the body heat and keep 
out the wind, but which are remarkably light and do not unduly 
resttict movement. The outer garment, perhaps of gaberdine or 
down-filled nylon, must be roomy, because the explorer has to 
wear plenty of warm underclothing, maybe thick singlet, pants, 
trousers, shirt, and pullover. The head has to be well protected 
and most men, as well as having a warm cap or balaclava with 
eat coverings, wear also a parka, a jacket with a hood attached 
which can be pulled up over the head to give extra protection. 
Thick gloves are, of course, essential, and several pairs of socks. 
Amundsen’s men had six. So Antarctic boots have to be outsize 
too. 

Some early explorers suffered terribly from the cold. This is 
how Cherry-Garrard describes conditions on the bird-nesting 
journey mentioned earlier. “Before we had been many days in 
these very cold temperatures our clothes used to freeze so stiff 
in a few seconds after stepping outside the tent that from our 
waists upwards we could never move our bodies or heads from 
the position until they were thawed out again at the next meal. 
We therefore got into the way of getting frozen into a position 
which would be comfortable.’ 

Sleeping bags are of the greatest importance, and some men 
have suffered agonies of cold and sleeplessness because their 
bags were not suitably made. Here, too, modern lightweight 
materials have proved very effective. 

Antarctic huts have to be securely fastened down to ensure 
that they will not be carried away in a blizzard. The Frenchmen 
at Adélie Land in 1951 when constructing their main hut passed 
steel cables over the struts of the frame and threaded them 
through iron spikes buried in holes and then frozen in. There 
must be no crannies in the wall. ‘In one passage there was a 
projecting nail,’ says one of the French party. “One of our men 
thought he was doing the right thing by pulling the nail out; 
and through the tiny hole thus made, a millimetre in diameter, 
a cubic metre of snow came in during the night, completely 
blocking up the passage.’ 
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In the Field 


On long journeys, of course, there are no such comfortable 
buildings. Tents are then still the usual explorer’s home. With 
primus and plenty of fuel, double-walled tents give really com- 
fortable living. In recent years small cabins built on, or towed by, 
tracked vehicles have been used a great deal. One such cabin 
used by the Australians at Mawson in 1953 was blown right 
ovet with two men inside it and then blown back on to its 
tracks again. 

But men have survived even without a hut, tent, or caravan. 
When Scott was first in the Antarctic in 1902, a party of his new 
chums was caught in a blizzard a few miles from the frozen-in 
Discovery. One man, Vince, lost his footing on a slope and went 
over the ice cliff to his death. Another man, Hare, was given up 
for lost, too, but two days later, when all hope had been aban- 
doned, he was seen walking toward the ship. He had fallen 
unconscious, was covered over by the blizzard-driven snow, 
and lay there for 36 hours before he came to and painfully made 
his way back to the ship. He was ‘exhausted, weak, and hungry,’ 
says Scott, but he was not even frost bitten, although those 
rescued earlier had ears and cheeks and noses ‘swollen to 
prodigious size’ with frost bite. Mr Hare is still living hale and 
hearty at 80 years of age in Queensland. 

In 1912 a group of six members of Scott’s last expedition was 
stranded in Victoria Land when ice conditions unexpectedly 
prevented the Terra Nova from returning to pick them up. 
These men actually spent the whole of an Antarctic winter in an 
‘igloo’ 12 ft by 9 ft and 54 ft high dug out of the solid ice. They 
had very little food and nothing but a blubber stove made out of 
an old oil tin with which to do their cooking, with sea water. 
For nine months they were unable to wash themselves or to 
change their clothes. But they all survived. 

Such then was the Antarctic which awaited the coming again 
of man, this time able to combat the cold and the ice and the 
isolation by means which were unknown to the explorers of the 
‘heroic age’. 


New Zealand Looks South 


For some yeats, however, the Ross Sea area, although the 
natural gateway into the heart of the Antarctic, was once more 
unvisited by man. The stimulus required to attract explorers 
and research workers once more to the area forever associated 
with the names of Scott and Shackleton was lacking, in spite of 
the fact that New Zealand herself had had for some time a 
proptietary interest in that part of the Antarctic which lay 
directly to the south of her. 

For in 1923 the United Kingdom, which had on various 
occasions taken steps to validate a claim to sovereignty over the 
lands west and south of the Ross Sea, had placed those portions 
of the Antarctic Continent and adjacent islands ‘between the 
160th degree of east longitude and the 150th degree of west 
longitude which are situated south of the 60th degree of south 
latitude’ under the jurisdiction of the Governor-General of 
New Zealand, who was empowered ‘to make rules and regula- 
tions for the peace, order, and good government thereof’. 


‘The Whalers 


About the same time as the establishment of the Ross Depen- 
dency, and not altogether unconnected with that development, 
Norwegian whalers began operations in the Ross Sea area. 
The firm of Hvalfanger-selskap Rosshavet began by sending a 
factory-ship, the Szr James Clark Ross, and five chasers south 
from Hobart in November 1923, and every summer thereafter 
throughout the 1920s at least one ‘expedition’, sometimes as 
many as five, were at work in the waters which wash the shores 
of the Ross Dependency. The Norwegians made Stewart 
Island their base and the chasers wintered in Paterson Inlet. 
Until 1928 the Rosshavet Company paid the licences, fees, and 
royalties demanded by the New Zealand Government. In 1927— 
28 these amounted to £7,000. But as practically all the killing 
was done in extra-territorial waters, New Zealand had no card 
to play when in 1929 this revenue was no longer forthcoming. 

By the end of the 1920s, the Depression practically put an 
end to profitable whaling, but in 1931, 26 nations signed an 
International Whaling Convention at Geneva and regulations 
agreed upon for the control of the industry paved the way for 
its revival in the post-Depression years. 


The Air Age 


The history of the exploration of the Ross Sea sector during 
two decades is inextricably linked with the name of a great 
American, Richard Evelyn Byrd. Commander Byrd was already 
an experienced Arctic flyer when he led an expedition which 
was to open the Air Age in Antarctica. 

Byrd left Dunedin, New Zealand, on 2 December 1928 in the 
City of New York and the Eleanor Bolling, and set up a splendidly 
equipped station, Little America, on the Ross Ice Shelf (the 
‘Barrier’ of the early days) at the Bay of Whales, 8 miles from the 
open sea and not far from where Amundsen had wintered at 
‘Framheim’. Byrd had 100 dogs and three aircraft, a Ford, a 
Fokker, and a Fairchild. His wintering party numbered 42. 
But before winter set in several flights were made, the most 
important being (1) north-east in the Fairchild over King 
Edwatd VII Land, with the discovery of the Rockefeller 
Mountains, and (2) a longer flight in the Fokker and the Fair- 
child, east again and then south to examine the “Carmen Land’ 
reported by Amundsen. A third flight on 7 March, taking 
geologist, ‘Larry’ Gould, to the Rockefeller Mountains ended 
some days later, when the Fokker plane was torn adrift by a 
blizzard and wrecked. Gould and his companions, with Byrd, 
who had flown out in search of him when there was no radio 
contact for five days, were brought back to base on 18 and 22 
Match. Meanwhile, Byrd still maintained his control over the 
expedition, by radio, a significant development for the future 
exploration of the Antarctic. 

After the winter, Byrd in the Ford, with Balchen at the 
controls, set out on 28 November 1929 for the first-ever flight 
to the South Pole. The route taken was up the Liv Glacier to 
the west of Amundsen’s Axel Heiberg Glacier. At under 
10,000 ft they were at the ceiling of the plane and peaks still 
towered to right and left of them. The aircraft must be lightened, 
and at once. There was nothing to dump but the food on which 
their lives depended if they should be forced down. A food 
bag was dropped, and then another, and now they were just 
able to clear the summit. On over the Polar Plateau and at 
1.14 a.m. they wete circling the Pole. At 10 a.m. they were 
back at Little America. The whole flight had taken 19 houts. 

Gould was already making a major dog-sledge journey 
comparable with the great pioneer treks of Shackleton, 
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Amundsen, and Scott. His aim was a geological survey of 
the Queen Maud Mountains lying between the southern “coast” 
of the Ross Sea and the Pole. He worked eastward from the 
Liv Glacier area as far as 150° W, 125 miles along the foot of 
the mountains, and then made back to base along his outward 
trail. The six men reached Little America on 19 January 1930. 
They had covered 1,500 miles in 77 days’ sledging and had 
proved that “Carmen Land’ does not exist. The whole expedition 
left Little America on 19 February 1930. 


Byrd Again 


Byrd’s second expedition was on a larger scale. The Wintering 
Party consisted of 56 men. Byrd this time had four aircraft 
(including the first “chopper” in the Antarctic, a Kellett auto- 
gyro) a 6-ton tractor, two light snowmobiles, and three light 
Citroen tracked vehicles, 153 dogs-—and three cows. The 
expedition ships were the Jacob Ruppert and the Bear of Oakland. 
The Jacob Ruppert left Wellington, New Zealand, on 12 December 
1933, and reached Little America on 17 January after an abortive 
attempt to penetrate to the Marie Byrd Land coast in 116° 37’ W. 
Little America was found more or less intact, but so weighed 
down with snow that a new Little America was built above 
the old one. Byrd’s most spectacular effort this time was his 
establishment, by tractor train, of an Advance Base on the ice 
shelf, 123 miles south of Little America. Here Byrd lived alone 
from 28 March until a rescue party reached him on 10 August, 
finding him desperately ill through poisoning by the exhaust 
fumes from his generator. He had kept meteorological records 
throughout his isolation. He was not taken back to base till 
12 October. 

Mote important were the series of aerial surveys of the ice 
shelf and of Marie Byrd Land, and two major sledging journeys. 
Paul Siple, who had been on Byrd’s first expedition as a boy 
scout, led a four-man sledge party on a geological surveyof 
the western portion of the Edsel Ford Mountains, notable as 
being the first scientific reconnaissance of an atea discovered 
from the air. The party covered 862 miles in 77 days with 27 
dogs and made extensive studies in geology, botany, and biology. 

Blackburn was leader of a three-man team which went south 
to within 207 miles of the Pole in the Scott Glacier area, dis- 
covering seams of coal and fossil tree trunks near the head of 
the glacier at 86° S and at an altitude of 5,000 ft. This party 
sledged for 1,410 miles in a little under three months. 
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Lincoln Ellsworth, a wealthy American, made several attempts 
to carry out a trans-Antarctic flight. In 1933-34 he went to the 
Bay of Whales, in 1934-35 to the Graham Land area*, but in 
both cases was prevented from beginning his projected flight. 
Between 21 November and 5 December 1935, however, he 
with the Englishman Hollick-Kenyon flew from Dundee Island, 
Graham Land, to a spot 16 miles from Little America, from 
where they sledged to the old Byrd camp. There they lived 
until they were rescued by the English vessel Daéscovery II 
on 15 January 1936. 


Little America III 


Byrd’s next effort, 1939 to 1941, was officially sponsored by 
the United States Government. Entitled the United States 
Antarctic Service Expedition, it worked in two sections. The 
East Base was on an islet in Marguerite Bay, on the west coast 
of the Antarctic Peninsula (Graham Land). The West Base, 
Little America III, was established on 11 January 1940, not 
far from Little Americas I and II. The two ships Bear and North 
Star operated again from New Zealand ports. Dr Paul Siple 
was in charge of the Wintering Party at West Base. Permanent 
occupation of both bases was planned, but the expedition was 
withdrawn in 1941 because of worsening international condi- 
tions. 

rare of the Marie Byrd Land coast and hinterland was 
catried out by ship and aircraft under Byrd’s own direction, 
from the Bear. From West Base long exploratory flights were 
made in a Condor aircraft scouting over Marie Byrd Land for 
later ground journeys, and along the escarpment of the Antarctic 
Horst from the Beardmore Glacier to the Scott Glacier. The 
winter proved a severe trial for the 33 men at Little America III. 
A fire in the blubber house threatened to destroy the whole 
base and one man became so unbalanced that he walked out 
into the night, miraculously survived, and stumbled back to 
base on the third day. 

With the spring came intense activity. A ‘Snow-cruiser’ 
55 ft long, 20 ft wide, and weighing, fully loaded, over 33 tons, 
ptoved quite useless. But several dog-team groups struck out 


*Now known as the Antarctic Peninsula, 


{Chronology of United States Activities in Antarctica. United States Antarctic Projects Officer, 1960, 
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to the east in the second half of October, assisted by two air- 
craft, a tractor, and an army tank. From advanced bases, geolo- 
gical, biological, and survey parties branched out into the Edsel 
Ford Mountains and Rockefeller Mountains and along the coast. 
The longest journey was made by the Survey Party, which dog- 
sledged east as far as the Hal Flood Range in about 136° W, 
some 500 miles from the Base. During the operations the Condor 
aircraft became unusable and the air support in the closing 
stages was left to the Beechcraft, originally intended as the 
scout plane for the Snow-cruiser on whose roof it had a ‘nest’. 
All the trail parties were back at Little America III by 7 January 
1941. Before its collapse, the Condor had carried Siple and three 
companions east along the Marie Byrd Land coast as far as 
134° W. They sighted en route two great glaciers with tongues 
extending many miles to the north—the Cordell Hull and 
Emory Land Glaciers, and far to the east the massive Mount 
Siple. West Base was evacuated on 1 February 1941. Men every- 
where were now pre-occupied with war, and it was to be 
several years before any further attempt was made to penetrate 
further into the still little known South Land. 


‘High Jump’ 


The United States “Operation High Jump” 1946-47 was a 
colossal undertaking. No fewer than 13 ships and 4,000 men 
were engaged. Our attention must be confined to the Central 
Group, personally led by Byrd, who was in overall command 
with Admiral Cruzen in ‘tactical command’ of the Central 
Group. The flagship, Mount Olympus, a 6,600 ton ice breaker 
Northwind, two cargo ships Merrick and Yancey, and the sub- 
marine Sennet left New Zealand in December 1946 to rendezvous 
near Scott Island on the last day of the year. The submarine was 
unable to negotiate the very heavy pack and returned to 
Wellington. The flotilla reached the Bay of Whales, which was 
year by year becoming narrower, and established Little America 
IV on 16 January 1947. Late in the month Admiral Byrd flew 
in with a flight of six DC3 transport aircraft from the aircraft 
carrier Philippine Sea which was on the edge of the pack in 
174° 40’ W. 

The main objective of this much publicised first post-war 
expedition was to test service equipment and to train navy 
personnel under polar conditions. But important flights were 
made by DC3 aircraft. Equipped with trimetrogon cameras, 
they cattied out 29 operational flights in two weeks over the 


SOUTH FROM NEW ZEALAND 39 


Ross Ice Shelf, the areas bordering the shelf to the west and 
south, western Marie Byrd Land and the Polar Plateau. Two 
planes flew over the South Pole and for 100 miles over unknown 
territory beyond. 

The winter was closing in. The new Little America was 
nothing more than a tent encampment, but Byrd and 197 men 
remained here when the ships hurriedly left on 6 February for 
New Zealand. On 23 February the icebreaker Burton Island 
evacuated the men who had stayed behind, but the tents, the 
planes, and mechanical transport had to be abandoned to the 
blizzards and the snow. A vast area as large as France and 
Germany together had been sighted and 21,000 aerial photo- 
graphs had been taken by the Central Group alone. But extraord- 
inarily little accurate mapping resulted. The absence of ground 
control points, the featureless nature, from the air, of much of 
the area covered, and the very number and complexity of the 
flights made accurate pinpointing of flight lines impossible. 


‘Windmill’ 

Realisation of this deficiency was largely the reason for the 
dispatch the following summer, 1947-48, of ‘Operation Wind- 
mill’, during which the two icebreakers Burton Island and Edisto 
under Commander G. L. Ketchum cruised eastward along the 
coast from 92° E as far as Marguerite Bay on the west coast of 
Graham Land, half way round the perimeter of the continent, 
south of Australia and the Pacific Ocean. This time extensive 
use was made of ship-based helicopters to land surveyors at 
spots where some striking natural feature was clearly shown on 
the High Jump air photographs and to fix the positions of these 
features accurately. The ships called in at McMurdo Sound for 
a few hours and some members of the expedition flew in by 
helicopter to look at the old Scott and Shackleton huts. Little 
America IV, the canvas town of the previous year, was then 
revisited. The six Douglas aircraft were all visible but only nine 
of the 67 tents were still standing and apparently usable. 


A Glance Atound 


Since this book South from New Zealand is particularly con- 
cerned with that portion of the Antarctic known as the Ross 
Dependency, little has been said of activities in other parts of 
the 6,000,000 square mile area called ‘Antarctica’, but readers 
should remember that while during the period so far dealt 
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with there was mote activity in this Ross Sea area than anywhere 
else, explorers from France, England, Russia, the United States, 
Notway, Belgium, Germany, Sweden, Scotland, Japan, Australia, 
New Zealand, Argentina, and Chile had all participated in 
Antarctic expeditions by this time and there had been consider- 
able activity in two other areas, in particular the Antarctic 
Peninsula (Graham Land) and the Weddell Sea area, where, 
in 1949-53, a Norwegian-British-Swedish expedition carried out 
an ambitious and successful programme, which clearly showed 
the value of international cooperation in Antarctic research. 


The Time Has Come 


For many years New Zealand herself did little to validate 
her claim to the Ross Dependency, as the sector concerned 
was now named. But during the late 1940s there was a per- 
sistent if not very widespread demand that New Zealand should 
do something to justify the confidence reposed in her by the 
British Government. 

In May 1947, for example, a departmental committee, which 
had been set up the previous year to consider certain proposals 
for a New Zealand Antarctic Expedition, reported to the Prime 
Minister in favour of an expedition which should establish a 
base on the western side of the Ross Dependency. Again, in 
January 1949, there was talk of a joint United Kingdom - New 
Zealand expedition in the McMurdo Sound area. Various 
Government Departments showed sympathetic interest, and a 
considerable amount of exploratory work was done -on the 
home front. But neither of these proposals led to any effective 
action and the reports gathered dust in departmental files. 

In 1952 the present writer concluded an article in The Antarctic 
Today, a 389-page volume published by the New Zealand 
Antarctic Society, with these words: ‘The time must surely 
have come for New Zealand to establish effective occupancy 
of that sector of the Antarctic which is peculiarly hers, and 
for adventurous and qualified young New Zealanders to be 
given the opportunity to study their own portion of the Antarctic 
for themselves.’ 

The required stimulus came at last from a development which 
was not limited to the Antarctic. This was the planning of the 
International Geophysical Year of 1957-58. 


Planning the IGY 


Man’s questing curiosity, so heroically demonstrated by the 
Antarctic explorers of the age of discovery, reached a new 
high level when the scientists of 67 nations combined during 
1957-58 to undertake perhaps the most ambitious and, at the 
same time, the most successful cooperative enterprise ever 
conceived by man. It was global in scope but had its greatest 
impact, both during and after the 18 months of observations, 
on the Antarctic Continent. So some knowledge of the IGY is 
essential to an understanding of why the Antarctic has been, 
since 1957, an increasing centre of interest to scientists and 
laymen alike. 

What is Geophysics? It is the name given to the group of 
sciences having to do with the physical properties of the earth 
and the ‘envelope’ which surrounds it. Seismology, which 
studies the movement and forces at work in the earth’s in- 
terior; geomagnetism, the science of the magnetic forces which 
atc from pole to pole; meteorology, the science of the earth’s 
atmosphere; ionospherics, which studies the blanketing layers 
of electricity charged particles acting as a mirror for radio 
waves to reflect round the earth; auroral physics, which tries 
to explain what is happening in the high polar atmosphere to 
produce the weird polar lights: these, and many other sciences 
make up the galaxy of sciences called geophysics. 

The idea of the IGY was conceived at a historic but informal 
meeting of world renowned scientists in the home of Dr J. A. 
Van Allen, after whom the Van Allen radiation belts in space 
have been named. Such great scientists as Dr Lloyd V. Berkner, 
geophysicist and Antarctic explorer, and Sir Sydney Chapman, 
the English world authority on geomagnetism, were present. 
Their theme was that whilst man has studied the earth for 
thousands of yeats and in many places, these efforts were 
localised when viewed from a global standpoint. A world-wide 
enterprise was necessary if the global problems in geophysics 
wete to be resolved. 

Dr J. Tuzo Wilson has epitomised the purpose of the IGY 
thus: ‘The International Geophysical Year was to be different, 
not because it would be bigger, though it had to be, but because 
it would be an attempt to be all-embracing, to fit the earth into 
the pattern of the universe, to relate its parts together, to 
discover hidden order, and to interpret the whole in relation 
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to space, and especially, to that greatest influence in nearby 
space, the sun.’ 

The IGY was the offspring on the one hand of the International 
Polar Years of 1882-83 and 1932-33, and on the other of the 
international unions of the various geophysical sciences which 
organised the IGY under the auspices of the International 
Council of Scientific Unions (ICSU). IGY was born when ICSU 
established, in October 1951, a special committee of its council, 
which became in 1952 the CSAGI (Comité Spécial de Année 
Géophysique Internationale). The lifetime of IGY, 1 July 1957 
to 31 December 1958, was decreed by the sun, which is the 
ptime cause of the global problems which were to be studied 
during IGY. Its influence varies and reaches a maximum each 
11 years, when sunspots on its surface reach their greatest 
activity. 


Eyes on the Antarctic 


At the first meeting of CSAGI at Brussels, 30 June to 3 July 
1953, 21 nations were represented. With the development of 
IGY plans, CSAGI met each year with increasing numbers of 
nations participating until at the Barcelona meeting in September 
1956 there were 51 nations with planned programmes. Finally, 
67 nations took part. At the important Rome meeting in October 
1954 four principles were laid down for the formulation of the 
IGY Programme. Two of these were important from the Antarc- 
tic viewpoint. First, the problems to be studied had to be global 
and required simultaneous observations at many places over the 
world. Second, where the programme required observations 
in remote parts of the earth to which comparatively little geo- 
physical effort had been devoted, advantage was to be taken to 
study other geophysical subjects. This brought in such sciences 
as seismology and oceanography. 

Within the CSAGI framework an Antarctic Group was formed 
of the nations planning scientific programmes in high southern 
latitudes. These nations met four times; twice in 1955, in 1956, 
and again in 1957. New Zealand took part in all these meetings. 
It was here that the locations of some 40 Antarctic stations were 
decided, where the complex network of Antarctic communica- 
tions with ‘mother’ and ‘daughter’ stations was devised, and 
where the plans for “Weather Central’ -— a forecasting and 
meteorological analysis centre for Antarctica — were worked out. 
Action for mutual support in the event of emergency was also 
organised. However, the most important outcome of these 
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historic meetings was the spirit of international cooperation in 

science and exploration in Antarctica there engendered, a spirit 

oe led in 1959 to the conception and forging of the Antarctic 
reaty. 


Ross Sea Bases 


At an early stage in the preparations, the United States put 
forward plans for three stations, one in the vicinity of Byrd’s 
“Little America’, one in Marie Byrd Land, further east, and the 
third at the geographical South Pole. These proposals were 
apptoved at the second meeting of CSAGI at Rome in 1954. 
At the same meeting a resolution was passed inviting the attention 
of New Zealand to ‘the very great desirability of a station at 
Ross Island or at a suitable site between Ross Island and Cape 
Adare’. 

During the 1954-55 summer, the United States icebreaker 
Atka made a reconnaissance to select sites for the proposed 
American bases. As a result, it was decided to construct the main 
United States scientific station ‘Little America V’, not on the 
Bay of Whales, where considerable sections of the Ross Ice 
Shelf had been found to have broken away, but at Kainan Bay, 
another indentation in the ice shelf some 50 miles to the east. 
At the 1955 CSAGI Antarctic Conference in Paris, the United 
States announced that the principal United States supply base, 
the staging post for the Pole station, would be not at Little 
America but in McMurdo Sound, somewhere near where Scott 
had wintered during his first expedition. These two stations 
would, it was hoped, be erected during the following summer, 


1955-56. 


Another Impetus 


While planning for the IGY was going on, an English 
scientist with considerable Antatctic experience, Dr V. E. Fuchs, 
had since 1950 been quietly planning an expedition of quite a 
different kind. This was nothing less than to fulfil the dream of 
Shackleton in 1914 to cross the Antarctic Continent from the 
Weddell Sea to the Ross Sea. 

Early in 1955 a committee was formed to implement Fuchs’s 
plan, and on 17 February Mr Churchill announced a Govern- 
ment gtant of £100,000 to the expedition funds. The plan, as it 
developed, was for an advance party to establish a base in the 
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1955-56 summer as far south as possible on the eastern coast of | 


the Weddell Sea. Fuchs and his crossing party were to occupy 
this base, Shackleton, in 1956-57, and to make the crossing, 
using modern motorised transport as well as dogs, in 1957-58. 

Dr Fuchs hoped that another party would build a base and 
settle in during 1956-57 somewhere in the area of McMurdo 
Sound, in order to prepare depots along the final stages of the 
route to be traversed by the crossing party; just as the Ross Sea 
shore patty had done for Shackleton in 1915-16. But Fuchs 
planned to travel north from the pole not over the Ice Shelf, as 
previous expeditions had done, but further to the west across 
the Polar Plateau and down one of the glaciers flowing east 
from the Plateau. So the Ross Sea Party would have to pioneer 
this route and guide the crossing party along it. Early in his 
planning Fuchs envisaged this as a task which might well be 
carried out by New Zealand. 


New Zealand and IGY 


Meanwhile preparations had been going on for New Zealand 
participation in the IGY. The Royal Society of New Zealand, 
which is the New Zealand body affiliated with ICSU, in May 
1953 appointed an IGY Committee, ‘The New Zealand National 
Committee for IGY’, under the chairmanship of Dr MOA. 
Barnett, Director of the New Zealand Meteorological Service. 
This committee presented a report to the second meeting of 
CSAGI held at Rome on 30 September to 4 October 1954, 
which was attended by Dr E. I. Robertson as New Zealand 
delegate. 

When it was realised that the scope of the research planned 
in the Antarctic south of New Zealand would necessitate con- 
siderable Government assistance, the Royal Society, in January 
1955, recommended that the Government should appoint an 
Interdepartmental IGY Committee to implement the programme 
drawn up by its own IGY Committee. This was done on 12 May 
1955, and Dr Robertson was appointed chairman. 


New Zealand and TAE 


Dr Fuchs was keen that the Trans-Antarctic Expedition 
should be a Commonwealth enterprise, and as we have seen, 
that New Zealand should make itself responsible for the Ross 
Sea section of the expedition. For some years the New Zealand 
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Antarctic Society had been campaigning for a New Zealand 
expedition in the sector of the Antarctic, the Ross Dependency 
which from 1923 had been (nominally, in the main) administered 
by the New Zealand Government. With preparations for New 
Zealand participation in the IGY in full swing and now with 
this new call for New Zealand assistance, the society renewed 
its efforts and finally the Government agreed to contribute 
£50,000 to the funds of the Trans-Antarctic Expedition. On 
26 May 1955, only a matter of days after the decision to appoint 
an Interdepartmental IGY Committee, the Government ap- 
pointed a Ross Sea Committee ‘to organise New Zealand’s 
participation in the Trans-Antarctic Expedition’. Officially the 
“Trans-/Antarctic Expedition, New Zealand (Incorporated) 
membership comprised prominent public figures as well as 
representatives of Government Departments and other organi- 
sations, including the Antarctic Society and the Federated 
Mountain Clubs. The chairman was the Hon. C. M. Bowden. 

The Government was already considering the necessity for 
a base in the Antarctic for New Zealand’s IGY programme. 
It was obvious that the construction of two bases in the McMurdo 
Sound area, one for New Zealand’s IGY team and another for 
the Ross Sea component of the TAE, would be illogical and a 
waste of money. So it was soon agreed that the one base must 
serve both purposes; but as this would inevitably be a much 
larger base than the one needed for IGY purposes, sufficient 
Government funds were not available, and a public appeal was 
launched by the Ross Sea Committee with the object of raising 
£100,000 as the New Zealand public’s contribution to the 
Trans-Antarctic Expedition. 

Since the two teams were to be housed in the one base, close 
coordination in various aspects of the planning was obviously 
essential. To facilitate this, the chairman of the IGY Committee 
was added as an observer to the Ross Sea Committee and other 
members of the IGY Committee were appointed to various 
subcommittees of the Ross Sea Committee. 

Though the public appeal was well supported and many 
private firms gave substantial assistance in the form of goods, 
it soon became apparent that the total cost involved would be 
much greater than the amount raised in this way, together with 
the amount already voted by the Government for IGY and 
its contribution to the TAE. At this stage the Government 
made two decisions of far-reaching importance. 
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The first was that a suitable ship should be purchased by the 7 


Royal New Zealand Navy and manned by the Navy for New 


Zealand’s Antarctic supply work. So the Government purchased | 


from the United Kingdom Government the 900-ton wooden- 
hulled research ship John Biscoe, which had been for some years 
the supply ship for the Falkland Island Dependencies Survey 


in Antarctic waters, south of South America. She was re- | 


commissioned on 15 August 1956 as HMNZS Endeavour and 
atrived in New Zealand under the command of Captain H. 
Kirkwood, 0.B.E., D.S.c., an experienced British ice captain, 
on 25 October. 


Antarctic Flight 


The other decision was to establish an Antarctic Flight of | 


the Royal New Zealand Air Force. The RNZAF lent the 
expedition an Auster aircraft and a Beaver was purchased by 
the expedition itself. Three RNZAF men, two pilots and a 
mechanic, were assigned for Antarctic duty, and in the five 
yeats 1956-60, during which the Antarctic Flight operated, it 
gave invaluable, in fact, indispensable assistance to the whole 
enterprise. 

In consideration of the substantial assistance now being given 
by the New Zealand Government to the Trans-Antarctic 
Expedition, which was, it must be remembered, a private 
organisation, Trans-Antarctic Expedition agreed to hand over 
the base to be built on McMurdo Sound to the New Zealand 
Government at the conclusion of the trans-Antarctic crossing. 
The base would then be occupied by the second year IGY 
patty, which would be considerably larger than the small group 
of five scientists to winter with the Trans-Antarctic Expedition 
men in 1957, until the conclusion of the International 
Geophysical Year in December 1958. 


Cooperation 


On 14 June the Ross Sea Committee appointed Sir Edmund 
Hillary, one of the two first men to ascend Mt. Everest, as 
leader of the New Zealand component of the Trans-Antarctic 
Expedition. Hillary was present as an observer at the first 
Antarctic Conference of CSAGI in Paris, 6 to 10 July 1955. 
With him was George Lowe, a New Zealander who had been 
a fellow member of the Everest expedition, and who had been 
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selected by Dr Fuchs as one of two New Zealanders in his 
trans-/Antarctic crossing team. (The other was Gordon Haslop 
of the Royal Air Force.) The New Zealand delegate at the 
Paris meeting was Mr Norrish, of the New Zealand Embassy 
in London. At this meeting it was made clear that the Trans- 
Antarctic Expedition base in McMurdo Sound, Scott Base, 
would be shared with the New Zealand IGY contingent. 

It was soon agreed tentatively that the Trans-Antarctic Expedi- 
tion would transport the IGY team to the McMurdo Sound base 
in 1956-57 and carry out the resupply in the following summer, 
1957-58, and that the United States, in consideration of various 
facilities granted to United States ships in New Zealand harbours, 
would bring the augmented IGY team back to New Zealand in 
1958-59. 

At the second Antarctic Conference held at Brussels in 
September 1955, the question of a station at or near Cape Adare 
came under discussion. An earlier proposal that Japan might set 
up a meteorological station here was replaced by a suggestion 
that the United States and New Zealand might “consider the 
occupation of this base in cooperation’, the base to be established 
in the 1956-57 summer. During early 1956 plans were developed 
in consultation between the two Governments and in May it 
was announced that the joint station would be set up, the United 
States to be responsible for the building and supply of the base 
and New Zealand to supply three scientists or technicians to be 
responsible for the work in aurora, ionosphere, seismology, and 
geomagnetism. In every second year one of the New Zealanders 
would be the station scientific leader. Eventually this station 
was built not at Cape Adare but further south, near Cape Hallett, 
and became known as Hallett Station. 


The New Age Begins 


In the 1955-56 summer an actual beginning was made with 
many of the projects outlined above. In the Ross Sea area the 
United States Navy, which had been assigned the task of pro- 
viding the logistic support for the very extensive United States 
IGY programme, set up the important supply depot, NAF 
McMurdo, near Hut Point, little more than a stone’s throw from 
the hut of Scott’s first expedition; and also constructed the big 
scientific station on Kainan Bay, Little America V. 

For this ‘Operation Deepfreeze’, the United States Navy 
assigned seven vessels, including the new USS G/acier, then the 
most powerful ship of its kind in the world. No fewer than 15 
aircraft were used, and on 20 December 1955 two Neptunes and 
two Skymasters flew direct from Christchurch, New Zealand, to 
McMurdo Sound, the first flight ever attempted from an outside 
land mass to the Antarctic Continent. Two oil-laden barges were 
towed south and frozen in off NAF McMurdo for the storage 
of fuel. 

Before the summer ended, the two bases were built and the 
necessaty material was stored for the construction of the stations 
in Marie Byrd Land (Byrd Station) and at the Pole, in the 
1956-57 summer. 73 men wintered over at Little America and 
93 at McMurdo. 

During this 1955-56 summer, three New Zealanders, Dr T. 
Hatherton, who was appointed Chief Scientist for the New 
Zealand IGY Antarctic programme, B. M. Gunn, who was to 
be a geologist in the New Zealand component of Trans-Antarctic 
Expedition, and Lieutenant-Commander W. J. L. Smith of 
Endeavour, accompanied the Deepfreeze personnel to McMurdo 
in order to prospect for a suitable site for New Zealand’s ‘Scott 
Base’. With generous American assistance, they carried out 
reconnaissances by sledging and from the air, and recommended 
a site at the foot of the Ferrar Glacier, near Butter Point. In the 
course of these reconnaissances, the three men manhauled 
two sledges with 450 lb loads up the Ferrar Glacier as far as 
North-West Mountain, only a few miles from the Polar Plateau. 
On this and other scouting journeys, the three New Zealanders 
experienced sledging in the raw: going through slushy ice up to 
the hips, bruising shins and thighs in ‘minor cracks’ on the 
glacier, and “staggering in their traces’ on wind-swept ice. 


{ 
| 
| 
| 
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Meanwhile, on the other side of the Antarctic, Dr Fuchs went 
south on Theron with the Trans-Antarctic Expedition advance 
patty, which was to construct a temporary base, ‘Shackleton’, 
on the eastern side of the Weddell Sea. He was accompanied by 
three members of the New Zealand expedition, Hillary, J. H. 
(Bob) Miller, later appointed Deputy Leader, and Squadron 
Leader J. R. Claydon, commander of New Zealand’s Antarctic 
Flight. Ice conditions in the Weddell Sea made this operation a 
difficult and at times dangerous one, and Miller in particular had 
a tather grim introduction to Antarctic exploration. He was one 
of a small group which was marooned for 24 hours on the 
unstable bay-ice with very little shelter and very meagre rations — 
cold — when Theron was suddenly driven out to sea. 

Still another member of the New Zealand team took patt in 
an Antarctic Expedition this summer. Harry Ayres, a noted 
mountaineer, who was to be a member of Hillary’s team, 
accompanied the Australian relief expedition to Mawson. 
During a climb of the ice front Ayres saved the lives of two 
Australians (one, the leader of the expedition) by his mount- 
aineering skill and prompt action. 


All Ready for IGY 


In the 1956-57 summer preparations for both the IGY 
programme and the trans-Antarctic crossing were in full swing. 
The Americans, already established at McMurdo and Little 
America, swung into action again and established three other 
stations either in or through the Ross Dependency area. At 
Cape Hallett a base was built on Seabee Spit by dint of forcibly 
removing some 8,000 Adélie penguins who saw no reason for 
evacuating their ancestral breeding ground. Using Little America 
as a jumping-off point, massive tractor trains made their way 
across the Ice Shelf and Marie Byrd Land to set up Byrd Station 
at 80°S, 120° W. From McMurdo, aircraft winged their way 
south, up the Beardmore Glacier, across the Polar Plateau, and 
dropped building materials and supplies to a team of men under 
Lieutenant Dick Bowers and including a sailor named Scott, 
who had been flown in earlier and who now built the “Amundsen- 
Scott Station’ at the Pole itself. 

Hallett Station lies about 70 miles south of Cape Adare on 
the northern Victoria Land coast, at Moubray Bay. The place 
names are reminders that it was the expedition of James Clark 
Ross in 1841 which first sighted this coast. Hallett was purser 
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of the Erebus and Moubray was ‘clerk-in-charge’ of Ross’s other 


ship, Terror. Cape Adare was named after Viscount Adare, a | 


friend of Ross. Every year since the inception of the station 
three New Zealanders have worked at Hallett, with about 
15 Americans, and each alternate year one of the New Zealanders 
has been chief of the scientific staff: in 1957-58, K. J. Salmon; 


in 1959-60, R. B. Thomson; in 1961-62, C. B. Taylor; and in | 


1963-64, N. M. Ridgway. The New Zealanders have been 


responsible for the work in aurora, geomagnetism, ionosphere, | 


and seismology and New Zealand biologists have also done 
considerable research on the life history of the Adélie penguin. 


The New Zealand Expedition 


Throughout 1956 preparations were hurried on for the 
training and equipment of the New Zealand TAE-IGY party, 
most of whom had been selected by mid-year. Careful attention 
also was given to the design of Scott Base, which was planned 
as a ‘village’ of eight huts linked by a covered way. Four of 
the huts were prefabricated in Australia and four in New Zealand. 


Mr W. F. Ponder of the Architectural Division, Ministry of — 


Works, was responsible for the design. The services team selected 
to build the base practised the erection of the huts before the 
expedition left New Zealand. The overall result was a com- 
fortable and efficient base which has been highly praised with 
obvious sincerity and even envy by experienced men of other 
‘Antarctic’ nations. 


Endeavour left Wellington on 15 December 1956 and reached 
McMurdo Sound on 4 January. With invaluable assistance from 
the United States icebreaker Glacier and United States helicopters, 
an examination of the proposed Butter Point site was made. 
This showed that access to the site, and also progress from the 
site over the lower portion of the Ferrar Glacier, would be 
extremely difficult and hazardous. So Hillary and Miller examined 
an alternative site on Pram Point, on the south-eastern side of 
the Hut Point Peninsula, Ross Island, and this was soon selected 
as the site for Scott Base. 


A strong summer support patty assisted with the building of 
the base and the transport of stores from Endeavour and the 


USNS John R. Towle to the Base site. The Base was declared — 


open on 20 January 1957. Among other administrative develop- 
ments, a set of Ross Dependency stamps had been produced 
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and now a Post Office was opened at Scott Base, before the 
buildings themselves had been erected. 


Meanwhile dog-sledge teams with air support had been 
scouting for the best route south and decided on the Skelton 
Glacier. A depot at the foot of the glacier was stocked with 
6 tons of food and fuel air-lifted by the Antarctic Flight. Another 
depot was laid in February on the plateau at the head of the 
Skelton Glacier. By the end of February the Base itself was 
complete and the summer party on its way back to New Zealand, 
while a team of 23 settled in for the winter. 


On 19 March Hillary and three others took two Ferguson 
tractors on a trial journey along the route followed in the 
1911 winter by Wilson, Bowers, and Cherry-Gartrard to Cape 
Crozier, “The Worst Journey in the World’. So well did these 
small farm tractors perform that Hillary decided to use them 
on the major southern journey in the spring. Manhauling and 
dog-sledge teams travelled to Scott’s old hut at Cape Evans 
in April; and then the winter night closed down. 


Winter at Base 


The men at New Zealand’s Scott Base and at the American 
‘Naval Air Facility: McMurdo’ were close neighbours, and 
soon became good friends. Only a couple of miles separated 
the two camps and even during the winter night it was not 
difficult under reasonable weather conditions to travel on foot 
ot by ‘weasel’ over the sea ice in front of Scott Base and up 
over the Gap between Observation Hill and Crater Hill to 
the township of McMurdo, with its relatively large winter 
population, where such amenities of modern civilisation as a 
store and a dentist were gladly made available to the more 
spartan-living New Zealanders. 


The McMurdo population during the 1957 winter was 87. 
At Little America V, also in the Dependency area, there were 
109, of whom 24 wete scientists. At the Pole Station there were 
18, including nine scientists, and at Hallett, the Americans 
numbered 15 (four scientists). So United States personnel at 
stations in the Ross Sea area totalled 229. New Zealanders, at 
Scott and Hallett, numbered 206. 


The names of these pioneer New Zealand settlers in the 
Ross Dependency should be recorded. 
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SCOTT BASE 
Trans-Antarctic Field Party Antarctic Flight 
Sit Edmund Hillary. Squadron Leader J. R. 
J. H. Miller. Claydon. 
H. H. Ayres. Flying Officer W. J. 
M. Ellis. Cranfield. 
B. M. Gunn. Sergeant L. W. Tarr. 
R. A. Carlyon. 
M. H. Douglas. 
Grith Dr G. Marsh aadiaon aimee 
Lieutenant R. Brooke of Dr T. Hatherton. 
England.) V. B. Gerard. 
Ke EL tore 
W. J. P. Macdonald. 
Scott Base Party* U. & eee dor 3 s 
Dr R. W. Balham. 
C.P.O. P. Mulgrew. 
J. E. Gawn. Hallett Station 
JG. Bates: C. E. Ingham. 
G. Warren. J. G. Humphries. 
E. S. Bucknell. M. W. Langevad. 


Meanwhile, on the other side of the Antarctic Continent, 
Dr Fuchs too had settled in with his Commonwealth 16-man 
team, his four Snocats and three other tracked vehicles, his 
dog teams, and Otter and Auster planes, relieving the sorely 
tried eight-man advance party, which had wintered-over in a 
packing case. Fuchs’s team was poised, ready for the com- 
mencement of the trans-Antarctic journey. 


IGY at Scott Baset 


The five men who formed the IGY team at Scott Base during 
this first winter made haste to assemble and test their equipment, 
with the result that regular observations were being made long 
before 1 July, the date scheduled for the commencement of the 
yeat. For example, the sunshine recorder (a veteran instrument 
from Scott’s fitst expedition, 1902-04) was in operation on 13 
February 1957, the seismographs on 4 March, and the panoramic 
ionosonde on 17 March. 


*Most of these also took part in field work. 


{For a fuller description of the Base and of the scientific work carried out, see New Zealand IGY Antarctic Expeditions 
Scott Base and Hallett Station (New Zealand D.S.I.R. Bulletin 140, 1961. 15s.), by T. Hatherton. 
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One member of the scientific team was on duty throughout 
the night, so that any breakdown was at once detected and set 
right. Consequently, there were only negligible gaps in the data 
recorded in all disciplines. Some of the scientists were able to 
take part in field work, e.g., gravity measurements were taken 
Overt a wide area even up to the head of the Skelton Glacier. 
Even such a base-bound observer as the ‘Aurora man’ was 
compelled during this first year to carry out his observations in 
the open — no easy task throughout an Antarctic winter. 

New Zealand has never followed the American example of 
having two separate groups at each base, the scientists and the 
support personnel. Even during this first year when the base 
was shared also with the TAE men, there was a splendid unity 
cementing all the members of the New Zealand expedition. 
Every man took part in the maintenance work and the scientists 
felt that the fellowship resulting from this sharing of domestic 
chores more than compensated for the lessening of time spent 
on scientific work. 


Summer, 1957-58 


Spring came, a number of sledge journeys were made, and the 
Ferguson tractors were tried out again with surprisingly good 
results in journeys over the sea ice. When the main Southern 
Party set out on 11 October the train consisted of three tractors 
and a weasel, towing in all seven sledges and a caboose. The 
drivers at this stage were Hillary, Balham, Mulgrew, and Ellis: 
Miller and Marsh with two dog teams were flown in to join the 
tractor train at the Skelton Depot, and on 22 October tractors 
and dogs set off, working independently, up the Skelton Glacier. 

By the end of October the whole party had reached the plateau 
depot 280 miles from Scott Base. Ayres and Carlyon were now 
flown in with two more dog teams. Three major depots remained 
to be laid. Depot 480 (480 miles from Scott Base) was established 
on 25 November; not without several periods of very dangerous 
travelling among crevasses. On the 24th, for example, the tractor 
patty had to camp ‘with two vehicles on one side of a 10 ft 
crevasse and two on the other, and a very shaky bridge between’. 
The Antarctic Flight Beaver aircraft was shuttling in supplies to 
the various depots whenever weather conditions made flying 
possible. 

An auxiliary fuel depot, Midway, was established at 81° 30’ S, 
but before long the weasel became unrepairable and was aban- 
doned. Mote crevassing held up the advance, but on 15 December 
the location proposed for Depot 700 was reached by the trac- 
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tots: Miller and Marsh with their dogs had arrived before them. 
Earlier still Ayres and Carlyon, also dog sledging, had branched 
off to the east into the Darwin Glacier area to map 10,000 square 
miles of unknown countty between the Mulock and Barne 
Glaciers. In addition to those already mentioned, Bates, D. 
McKenzie, D. Wright, and Gawn participated to a greater or 
less extent in the southern tractor journey. 

By 20 December the stocking of Depot 700 was completed. 
This was the farthest south depot the New Zealanders had been 
asked to lay. So their major task in support of the trans-Antarctic 
Expedition had been carried out. It was not yet mid-summer. 
Fuchs and his Snocats had been having a difficult time and at 
this period had only advanced as far as ‘South Ice’, 350 miles 
from their Shackleton Base. They were further than Hillary was 
from the Pole. 


On to the Pole 


So the New Zealand team decided to push on. Miller and 
Matsh with their dogs set out on a remarkable journey of 
exploration in the unexplored mountain region west of the Ross 
Ice Shelf, south of Mt. Markham. By the time they reached 
Scott Base on 22 February they had been continuously in the 
field for five months, had dog-sledged 1,670 miles, one of the 
longest Antarctic sledge journeys ever made, and had surveyed 
an area of 10,000 square miles of previously untraversed country. 

Hillary, Ellis, Mulgrew, Wright, and Bates struck south on 
20 December with their three tractors drawing a 6-ton load. 
After more crevasse trouble they got on to a firm surface and for 
six days averaged over 40 miles per day. By 30 December they 
were only 200 miles from the Pole. The altitude, over 10,000 ft, 
was tocketing up their consumption of fuel. So everything 
that could possibly be spared was jettisoned and the journey 
Pole-wards was continued with no reserves at all. On 2 January 
they were still 70 miles from the Pole and had only 180 gallons 
of fuel left. They drove the tractors for 20 hours and at eight 
o'clock on 3 January, an estimated 10 miles from the Pole, they 
sighted black marker flags. They were now so tited that in 
telief they stopped for a sleep. Next day, just after noon, they 
drove in for a great welcome by the Americans at the Pole 
Station. They were the first to reach the Pole overland since 
Amundsen and Scott 46 years before. 

_ Mulgrew stayed on at the Pole Station to provide a radio 
link between the British and New Zealand team, but the others 
wete flown back to Scott Base in American planes. 
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Meanwhile the main trans-Antarctic team had overcome 
j setious initial difficulties and were now forging ahead from 
South Ice toward the Pole. This 555-mile stage of their long 
joutney began on Christmas Day and they reached the Pole on 
20 Januaty 1958. There they wete warmly welcomed by the 
American Pole Station staff and many others including Admiral 
Dufek and Sir Edmund Hillary, who had been flown in for the 
occasion. Fuchs and his team set off again on 24 Januaty. The 
Snocats now advanced with speed and reached Hillary’s Depot 
700 on 7 February. They had travelled the 521 miles from the 
Pole to Depot 700 in 15 days, an average of over 34 miles a day. 
The only untoward events had been (1) that Geoffrey Pratt had 
been rendered unconscious by monoxide poisoning on 28 
January and was only saved by the parachuting in of two large 
oxygen bottles and breathing apparatus by the United States 
Navy Neptunes from McMurdo; and (2) that one weasel had to 
be abandoned on 29 January. 

Hillary now flew in from Scott Base to Depot 700 in order 
to meet Fuchs and act as his guide for the remainder of the 
journey to Scott Base, as originally planned. For much of the 
distance they were able to follow the tracks of the New Zealand 
Fergusons. Mechanical troubles, not surprisingly, caused some 
delay, but on 17 February they arrived at Depot 480. On the 
21st the crossing party were thrilled to see mountain peaks 
on the eastern horizon, the first rock they had seen for 1,450 
miles. They soon came to the Plateau Depot and by 24 February 
wete moving down a known route on the Skelton Glacier to 
teach the final depot at the foot of the glacier on the 26th. 
On over the ice shelf, and on 2 March they came in sight of 
the huts of Scott Base, and were accorded a tremendous ovation 
from Ameticans and New Zealanders alike. The crossing, 
2,158 miles from Shackleton to Scott Base, had taken 99 days 
at an average speed of 22 miles per day. When the combined 
parties left McMurdo Sound for Wellington, New Zealand, 
on 5 March they were led by Sir Vivian Fuchs. 


Northern Party 


One other side journey by the New Zealand TAE team has 
still to be mentioned. On 4 October the Northern Party led by 
Brooke with Gunn and Warren, geologists, and Douglas, set 
off with two dog teams across McMurdo Sound and spent 
126 days carrying out an extensive geological survey of the 
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country lying west of the sound. After surveying the coast 
from Gneiss Point to the Mawson Glacier, they ascended the 
Debenham and Mackay Glaciers, worked north behind the 
coastal ranges to the Mawson, then south to strike the route 
of the main party at the Plateau Depot. This team sledged 
ovet 1,000 miles and occupied 29 mountain-top survey stations, 
including Mt. Huggins, 12,870 ft. An area of 25,000 square 
miles was surveyed. 


Pioneers 


During this 1957-58 summer, two other New Zealand parties 
not directly associated either with the IGY programme or with 
the Trans-Antarctic Expedition were at work in the Dependency. 
Both were important, not only for the work they did, but as 
forerunners of similar expeditions in succeeding years. 

Two fourth year geology students from the Victoria Uni- 
versity of Wellington examined 400 square miles of previously 
uncharted territory in the Dry Valley region of Victoria Land. 
In Januaty 1958 one of them also accompanied Dr Balham of 
TAE and two other biologists, who were studying the lakes 
in the Dry Valley areas, between the Wright and Mackay 
Glaciers. These two young geologists, B. C. McKelvey and 
P. N. Webb, deserve special mention: it was solely due to 
their own enthusiasm and sustained determination that they 
were able to make a series of important journeys and to arrive 
at findings which they have disseminated in papers already held 
in high esteem. 

An eight-man party under Dr H. J. Harrington, organised 
by the Geological Survey, D.S.I.R., was the first team to be 
sent south directly under the aegis of the New Zealand Govern- 
ment. This geological and survey team, working from Hallett 
Station, explored, surveyed and examined the mineral resources 
of the Tucker Glacier region in northern Victoria Land. Logistic 
support was supplied by the United States Navy ships and 
aircraft, but the men manhauled their sledges throughout the 
four weeks on the Tucker Glacier and, earlier, a week working 
north over the sea ice to the northern end of Moubray Bay. 


The Second Winter 


Scott Base now became solely a base for the second and, ~ 
accotding to plan, last year of the IGY, which was due to end 
on 31 December 1958. An enlarged team of nine men under 
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This little hut, built in a relatively sheltered spot under the shadow of Mt. Erebus, was the 
home of Shackleton’s expedition, 1907-09. 


18a ssCOLES HUI AT CAPE EVANS RESTORED 


Built in 1910, this hut was occupied throughout the winters of 1911 and 1912 by Scott's 

Last Expedition, and in the winters of 1915 and 1916 by the Ross Sea Party of Shackleton’s 

unfortunate Trans-Antarctic Expedition. It became almost completely filled with ice, and 
was excavated and restored by a New Zealand party in 1960-61. 


19. NEW ZEALAND’S FIRST ANTARCTIC WINTERING TEAM | 


Photographed in the messroom, Scott Base, 1957: : 
Front Row: V. B. Gerard, B. M. Gunn, R. W. Balham, J. H. Miller, Sir Edmund Hillary, | 
T. Hatherton, G. W. Marsh, J. R. Claydon. | 
Middle Row: J. G. Bates, R. H. Orr, H. N. Sandford, H. H. Ayres, E. $. Bucknell, G. 
Warren, P. D. Mulgrew, M. R. Ellis. 
Back Row: L. W. Tarr, J. E. Gawn, W. J. P. MacDonald, R. A. Carlyon, M. H. Douglas, 
FIR. Brooke, W. J. Crantield, 


20, SCOTT BASE 


Built on Pram Point, Hut Point Peninsula, in 1957, Scott Base has been continuously 
occupied by New Zealand parties. Connecting the various buildings is the covered way. 
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Zee e CREVASSE; 
V.R. McGregor route finding on the Axel Heiberg Glacier in January 1962. 


22. UNHAPPY LANDING 


A U.S. Dakota aircraft crashes on the Polar Plateau with 11 men on board in November 
1962, while carrying a New Zealand party into their field of operations. In this case no 
one was injured. 


23. SCOTT’S HUT, MCMURDO AND OBSERVATION HILL | 


Looking south from Hut Point through the Gap, the route to Scott Base two miles away. 
In the foreground is the hut built for Scott’s first expedition in 1912; middle distance, 
the American McMurdo Base; on the left, Crater Hill; on the right, Observation Hill. 


24. SCOTT BASE AND OBSERVATION HILL 


Looking west from Pram Point. The route to McMurdo is seen crossing the sea ice and 
turning right across the Gap, at the foot of Observation Hill. In the distance, McMurdo 
Sound and the mountains of the Antarctic Continent. 


25. INTO THE FIELD —- NEW METHOD 


New Zealand dog teams at Williams Field on the sea ice in McMurdo Sound pull up beside 
a U.S. R4D aircraft which will transport them to their field of operations. 


26. DOGS BEING LOADED ON THE U.S. AIRCRAFT 


27.) NY Te eer TEED 


A U.S. helicopter lands a University of Wellington party on the ice-covered Lake Bonney | 
in the Taylor “Dry”? Valley west of McMurdo Sound. In the background is the Taylor | 
Glacier. 


28. A New Zealand dog team descends the Axel Heiberg Glacier beneath the slopes of 
Mt. Don Pedro Christophersen. 


PS TPABEISHING ASEIBEDEBASE ON, THE POLAR PLATEAL 


29. UNLOADING THE TRANSPORT PLANE 


30. PITCHING CAMP IN A BLIZZARD 


31.. A SURVEYOR AT WORK: 
Malcolm Ford of Wellington. 
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L. H. Martin, comprising six scientists and technicians with a 
diesel engineer, radio officer, and cook, travelled south at the 
end of 1957 and took over Scott Base from the original TAE-IGY 
team. At the same time three other New Zealanders relieved the 
original New Zealand component at Hallett Station. One of the 
new men, K. J. Salmon, became the leader of the Hallett 
scientific party for the ensuing year. 

While much of the work of a Base scientific team is inevitably 
of a routine nature, the thrill of new discoveries is not confined 
to the men of the roving field parties far to the west and south. 
During 1958, for instance, Salmon at Hallett Station made 
discoveries in the auroral field which aroused world-wide 
interest, and, at Scott Base, Martin noted the first ‘whistlers’ 
ever recorded in the Antarctic, a significant event which led to 
outstanding advances in the study of the ionosphere. 


We Must Carry On 


As the official close of the IGY drew near, there was a growing 
feeling that to put an end to this amazingly successful effort 
of exploration and research in the still largely unknown Antarctic 
would be a disaster. As early as September 1957, a new co- 
otdinating organisation had been born, the Special Committee 
on Antarctic Research of ICSU (SCAR) and this body met for 
the first time at the Hague, 3 to 6 February 1958. At the fifth 
and final meeting of CSAGI, 30 July to 9 August 1958, it was 
agreed that work should continue for another year, under the 
title ‘International Geophysical Cooperation’. Eventually, only 
three of the nations which participated in Antarctic exploration 
and research during the IGY withdrew at the close of the 
‘year’: Belgium, Norway, and Japan. South Africa extended 
its interest to the Antarctic mainland, taking over Norway 
station until a new base had been built. Belgium has re-entered 
the field, and Japan plans to do so in 1965. Ten nations, 
Argentina, Australia, Belgium, Chile, France, New Zealand, 
South Africa, the United Kingdom, the United States, and the 
U.S.S.R. are still (1964) actively engaged in Antarctic work. 


After the IGY 


So in the Ross Dependency as in other parts of the Antarctic 
Continent work has carried on with little lessening of scope or 
intensity. Other disciplines have been added to the sciences 
which were the concern of those who planned and carried 
through the International Geophysical Year. Geology and 
biology, for example, have become major studies, and, to a lesser 
degree, human physiology; and the United States and New 
Zealand surveyors and airmen have combined to undertake the 
mapping of the whole Ross Dependency. 

Little America V, the main United States base during the 
IGY, was evacuated in January 1959 and left for the ice shelf 
and the snow to do with as they would. Much of the equipment 
was transferred to NAF McMurdo, which now became a 
scientific station, and some scientific equipment was generously 
donated to Scott Base. 

From what has been said it will be evident that during the 
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pteparations for IGY and throughout the ‘year’ itself there 
was the fullest and most friendly cooperation between New 
Zealanders and Americans. It is not too much to say that 
neither country could have carried through the extensive pro- 
grammes planned without the help received from the other. 
In particular, New Zealand has telied heavily on American 
ships and aircraft for all transport of personnel and material 
to and from the Antarctic; while the United States, without 
the use of New Zealand ports and airfields, could not have 
given the operational support which has made USARP - the 
United States Antarctic Research Programme — possible. 


In the Antarctic itself this friendly cooperation has been 
particularly noticeable at the personal level. The friendliest 
relations have been maintained between the men at the two 
bases, McMurdo and Scott, only a couple of miles apart. Not 
only has assistance been provided gladly when need has arisen, 
but there has been a great deal of most enjoyable social contact. 
The New Zealanders at Scott Base are always glad to have 
Ametican visitors and are always made to feel welcome when 
they themselves venture over to McMurdo, and in emergency 
the utmost in human and mechanical resources has been imme- 
diately and unstintingly made available whenever a call for 
assistance has gone out from either camp. 


While this spirit of friendship and mutual aid has been 
outstandingly exemplified at the joint Hallett Station and at 
the ‘twin’ bases of Scott and McMurdo, it has also been a 
feature of the life and work in the Antarctic as a whole. It is 
a great cause for thankfulness that during these last few years 
men have learned that they can live and work in friendly 
cooperation in the Antarctic even if their respective countries 
ate engaged in a ‘cold war’. Ever since the IGY commenced, 
it has been common for an ‘observer’ from one country to 
winter over at the base of another country. An Australian has 
wintered with the French, and an Italian with the New Zea~- 
landers, a Russian with the Americans, and an American with 
the Russians. There has been the freest circulation of scientific 
data, to the mutual advantage of all concerned. Deep and lasting 
friendships have been made with men of other countries. 


Moreover, in 1959, an Antarctic Treaty was signed, and in 
1961 it came into force. By this important and significant treaty 
all 12 countries which have been taking an active part in 
Antarctic exploration have agreed that the Antarctic shall be 
open to all for peaceful purposes. The use of the Antarctic for 
military purposes is banned and it has been agreed to set up an 
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inspection and control system to ensure compliance with this 
agreement. Nuclear explosions and the disposal of radio-active 
waste in the Antarctic are prohibited. And in order to reduce 
international friction resulting from conflicting ‘claims’ in 
Antarctic areas, all such claims have been ‘frozen’ for 30 years. 


The Antarctic Programme 


The planning and implementation of exploratory and research 
work in the Antarctic today naturally differs with each of the 
nine countries now involved in it. Overall organisation is in 
the hands of SCAR, now the ‘Scientific’ Committee on Antarctic 
Research of ICSU the International Council of Scientific Unions. 
SCAR meets annually and the 1961 meeting was held in 
Wellington, New Zealand. 

Here it will only be necessary to give a brief outline of the 
ofganisation adopted by the United States and New Zealand. 


United States Organisation 


Today the coordination and management of the United States 
scientific activity is in the hands of the National Science Founda- 
tion, with the advice of the Polar Research Committee of the 
National Academy of Sciences. Within the National Science 
Foundation, there exists an Office of Antarctic Programs to 
direct and supervise the United States Antarctic Research Pro- 
gramme (USARP). The activities under the programme are 
carried out by universities, research institutes, and government 
agencies under grants from the National Science Foundation. 
Operational support is provided by the Department of Defence, 
which delegates its authority to the Navy. The Navy in its 
turn calls upon the other armed forces for such assistance as 
may be required. The force responsible for these Antarctic 
operations is designated the United States Naval Support Force, 
Antarctica, and is within the Atlantic Fleet. 

During the operating season, headquarters ate maintained at 
Harewood International Airport, Christchurch, New Zealand. 
During the rest of the year, headquarters are at Washington, 
U.S.A. Operationally the force is designated Task Force 43. 
Its commander is a Rear-Admiral, currently (1964), Rear- 
Admiral James R. Reedy, United States Navy. 
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New Zealand’s Antarctic activities, though naturally on a 
smaller scale, ate somewhat similarly organised. Here the 
planning body is the Ross Dependency Research Committee, 
appointed by the New Zealand Government to advise and 
assist the Minister in Charge of the Department of Scientific 
and Industrial Research, the Department charged with the 
responsibility of coordinating executive action in all New 
Zealand Antarctic activities. 

The implementation of the programme formulated by the 
Ross Dependency Research Committee has been since May 
1959 the responsibility of the Antarctic Division of the Depart- 
ment of Scientific and Industrial Research (D.S.LR.). The 
Division’s offices are situated at 124 Ghuznee Street, Wellington 
C. 2. The Superintendent of the Division is Mr G. W. Markham. 

Responsibility for all scientific details of the approved pro- 
gramme, the procurement of scientific equipment, and the 
wotking up and publication of scientific data are delegated 
to the organisations directly concerned with particular disciplines, 
e.g., the New Zealand Meteorological Service, the Physics and 
Engineering Laboratory, and the New Zealand Oceanographic 
Institute. 

Until the close of the 1960-61 season, the annual relief of 
Scott Base was carried out primarily by the Royal New Zealand 
Navy’s vessel HMNZS Endeavour. In 1962 the Navy obtained 
from the United States Navy a tanker which has been renamed 
HMNZS Endeavour and which operated as supply eae in 
Antarctic waters for the first time in December 1962. 


Science in Antarctica 
(Contributed by Dr T. Hatherton) 


Reseatch in Antarctica is essentially concerned with ‘natural 
science’, that is, with a study of the earth and the creatures 
and plants that live on it. This study is generally classified 
under two almost independent headings, the physical sciences 
and the biological sciences. The physical sciences are concerned 
with the earth, including the sea and the atmosphere, and with 
effects of the earth which may in fact extend out into space, 
such as the earth’s magnetic field. The biological sciences 
include all studies of the plants and animals of the sea, land, 
and air in the Antarctic region, this including also man himself. 

The principal interest of Antarctica lies in its Pole-centred 
position, for this produces extremes of daylight and darkness 
which are of much importance in studies of the considerable 
effect that the sun’s radiation has upon the atmosphere at all 
levels. The extreme conditions of the /ower atmosphere, which 
create the weather and which determine the life forms of the 
continent, are enhanced by the high mean elevation of the 
continent (8,000 ft high). This high mean elevation has been 
shown by recent work to be entirely due to a thick ice sheet 
resting on a continent not far removed from sea level. The 
extreme conditions of the upper atmosphere are also enhanced 
by the presence, within Antarctica, of the earth’s south magnetic 
pole. That part of the sun’s radiation which consists of electrically 
charged particles is drawn, although by a circuitous route, 
towards the poles of the magnetic earth, providing among 
other effects the aurora Australis or ‘southern lights’. 

Many other unique facets of the polar location of the continent 
must be studied to enable us to construct a history of the earth 
and its life forms; has the continent always been ice covered? 
is the ice cap growing or shrinking? has the continent always 
been at the earth’s southern pole? are but a few of the difficult, 
important problems which scientists are trying to answer. The 
New Zealand Antarctic Research Programme at Scott Base 
and Hallett Station covers almost the whole field of scientific 
interest in Antarctica, the main gap being the absence of a 
sustained meteorological programme. The reason for this de- 
ficiency is that meteorological and upper air soundings are 
catried out by the United States Navy at McMurdo Sound and 
Hallett Station, and New Zealand observations would be mete 
duplication and, therefore, pointless waste of effort. 
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Physical Sciences 


The two principal methods of the study of the interior of the 
earth are sezsmolog y and gravity. Shock waves from distant earth- 
quakes travel from the earthquake centre to the recording station 
via the interior of the earth, and the study of these waves is 
by far the most fruitful method of finding out about the interior 
of the earth. The seismographs installed at Scott Base and 
Hallett Station during IGY proved so productive that when 
the United States established its world-wide network of 120 
standard instruments, both Scott Base and Hallett Station were 
recipients of the new equipment. 

The measurement of the earth’s gravity field conveys 
information not only about the shape of the earth but about 
geological and geophysical conditions in the outer layers of 
the earth (crust and upper mantle). The measurement of gravity 
is commonly made with an ultra-sensitive spring balance which 
measures changes in the acceleration due to gravity of 1 part 
in 100,000,000. Changes in ‘g’ due to the shape of the earth 
and different geological conditions are in fact much greater 
than this. During the past eight years a ‘gravity meter’ has 
accompanied many New Zealand field parties in the Ross 
Dependency and a map of the variation of gravity in the De- 
pendency is slowly being built up. Seismic and gravity methods 
have also been used with great success to study the thickness 
of the ice cap. Before 1950 this ice cap was thought to be a 
thin layer resting on an uplifted continent. Many traverses 
using seismic sounding (just like echo sounding) techniques 
have shown that the ice cap is in fact very thick (averaging 
about 6,000 to 8,000 ft with thicknesses up to 16,000 ft in 
places). The ice in the lower parts of the ice cap is formed 
from snow which fell many thousands of years ago. The deepest 
hole in the ice so far is the bore-hole at Marie Byrd Station 
which was drilled in 1958 to about 1,000 ft, the ice at the 
bottom being 1,700 years old. 

However, it is in the realm of upper atmosphere physics 
that the major importance of the Antarctic stations lies, for 
New Zealand is happily situated with respect to the southern 
auroral zone. Stations range from Apia (14°) and Rarotonga 
(20°) through Wellington (41°), Christchurch (44°), Lauder (45°), 
Invercargill (47°), Campbell Island (53°), Hallett (72°) to Scott 
Base (78°), in a unique meridional line from tropics to pole, 
which transects the auroral zone. At all these points are various 
scientific tools for the examination of the behaviour of the 
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upper atmosphere. Some of these stations have magnetometers 
for recording variations in the earth’s magnetic field, and others 
ionosondes for the investigation of the various ‘ionised’ layers 
of the atmosphere which make long-range radio propagation 
possible. Many of the stations have cameras which photograph 
the whole sky (and consequently called all-sky cameras) and 
several stations have all these instruments and others besides. 

At Scott Base, a key station in the programme, an aurora hut 
houses all-sky cameras, a spectrograph, and a scanning spectro- 
meter. In the scientific hut a panoramic ionosonde probes the 
ionosphere every five minutes. The ‘Variometer’ hut contains 
wide-range and quick-run magnetographs to determine the 
vatiation in the three components of the earth’s magnetic field. 
And on Arrival Heights, 5 miles walking distance from Scott 
Base, an automatic radar station records echoes caused by 
disturbances in the ionospheric current system. More specialised 
programmes study the absorption of radio signals passing 
through the lowest (D) region of the ionosphere, electrical 
currents in the earth, and ‘whistlers’ which are VLF radio 
signals generated by lightning discharges and propagated along 
the lines of magnetic force. At Hallett Station a similar array 
of equipment was in intensive operation until fire destroyed 
the scientific hut in March 1964. 

The study of the actual continent of Antarctica can only be 
catried out where the rocks crop out above the ice, and, apart 
from Graham Land, the most prolific source of rock exposures 
is in the Ross Dependency and New Zealand geologists have 
done much work in the Antarctic. Geological studies require 
accutate maps so combined geological-surveying parties have 
been the major ‘field’ activity in the New Zealand programme 
since its inception. The earlier historical chapters in this volume 
demonstrate that many of the great names in Antarctic ex- 
ploration and science have been geologists, and their early 
discoveries have been amplified and modified by recent, no 
less capable, workers so that in Guyon Warren’s words ‘the 
state of geological research in Antarctica has improved... toa 
stage at least as far advanced as the less populated and accessible 
areas of Asia, Africa, and South America’. 


Biological (or Life) Sciences 


Although animal resources of the Southern Ocean and its 
islands formed the basis for much of the early interest in the 
area and subsequently contributed largely to geographical dis- 
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covery, during recent years the life sciences have taken second 
place to the physical sciences in Antarctica. Only now is the 
imbalance, accentuated by the IGY, beginning to redress itself. 


The layman is often grossly ignorant of the amount of life 
in Antarctica and the Southern Ocean. The life forms of the 
continent are primitive — algae, lichens, mosses, and insects — but 
nevertheless they do exist and persist in the most hostile 
environment we know. Around the edge of the continent, 
particularly in summer, and on the Subantarctic islands are 
found huge numbers of birds. The birds are particularly useful 
research subjects for they are almost all large, long-lived, and 
breed in accessible colonies which can be watched with little 
disturbance. There are few species (only 17 are known to breed 
in Antarctica) but great numbers of individuals; moreover the 
penguins are flightless and can be easily captured. Thus prob- 
lems of ecology, behaviour, and physiology can particularly 
well be studied in the Antarctic. Antarctic waters are well 
known as the haunts of whales and seals but they also contain 
many species of invertebrate fauna and about 60 to 70 species 
of fishes on which hardly any work has been done. Indeed 
even the collection of specimens has hardly been systematic, 
most collections being done on the expedition routes to the 
continent. New Zealand’s work in the biological sciences has 
developed considerably since IGY. Seal population studies in 
the McMurdo Sound and observations of the Adélie penguin 
and McCormick Skua have been the dominant researches, though 
there is interest also in the Emperor penguins at Cape Crozier 
and Beaufort Island. A self-contained hut has been built at 
Cape Royds for summer studies by zoologists of Canterbury 
University. 

All passages by sea to the New Zealand bases in the Ross 
Sea cross 2,000 miles of ocean and the New Zealand Oceano- 
gtaphic Institute has taken full advantage, over the past eight 
yeats, to catty out biological, hydrological, and bathymetric 
investigations of this section of the Southern Ocean. The 
richness and diversity of the ocean fauna is astounding, but 
there is a great need for Antarctic faunal monographs before 
the important problems of marine invertebrate fauna can be 
systematically examined. The shape of the ocean bottom is 
examined by echo sounding on all ship journeys and by using 
geophysical instruments such as a magnetometer towed behind 
the ship, and an explosion seismic sounder, it is possible to 
examine the thickness of the sediments on the sea bottom and 
the nature of the rock beneath the sediments. 
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Antarctica is one large laboratory in which any type of 
scientist can find not only significant problems in his field 
but also a sense of personal satisfaction and achievement 
in tackling these problems in an arduous but fascinating 


envitonment. 


Mapping the Dependency 


During the period of the TAE and the IGY, in the 1957-58 
summer, several important exploratory field journeys were 
made, as outlined above.* These covered the mountainous 
tegion west of the Ross Ice Shelf from the Byrd Glacier (Barne 
Inlet) in the south to the Mawson Glacier in the north, and 
further north still, the area about the Tucker Glacier. The 
New Zealand Government through its Ross Dependency 
Research Committee now undertook the task of completing 
the topographical and geological survey of the land area of 
the Ross Dependency: in effect the whole eastern coastal strip 
of Victoria Land from Cape Adare west to beyond Rennick 
Bay (160° E), south to the Beardmore Glacier, and from the 
Beardmore east to the Robert Scott Glacier on the Dependency’s 
eastern boundary, 150° W. 


1958-59 


It was intended to explore, during the 1958-59 summer, 
the coast and hinterland in the vicinity of Terra Nova Bay 
and Wood Bay, some 200 miles north of McMurdo Sound, 
in order to close the gap between Dr H. J. Harrington’s Tucker 
Glacier survey and the TAE Northern Party’s survey from the 
Mawson Glacier southwards. Ice conditions prevented the 
United States ice breakers from penetrating to the coast, and 
the 12-man team had to be content with a programme of 
useful work in the McMurdo Sound area and the islands to 
the south, as far as Minna Bluff. Mt. Erebus was climbed for 
the third time, and first ascents made of Mt. Terror and Mt. 
Discovery. 


1959-60 


Plans to investigate the coastal area between Barne Inlet and 
the Beardmore Glacier in the 1959-60 summer were also dis- 
rupted, this time by a tragic accident. An eight-man team set 
out from Scott Base on 2 to 7 November with three dog teams 
(four men led by B. M. Gunn), two Snocats (four men, leader 
M. Robb), and the support of a Beaver aircraft of the New 
Zealand Antarctic Flight. On the 19th from a combined camp 
on the ice shelf off Cape Selborne, 180 miles south of Scott 
Base, three men in one of the Snocats moved in towards the 


* Page 55 
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coast, 6 miles to the west; but about mid-day the Snocat sud- 
denly broke through a snow bridge and crashed 100 ft into a 
9 ft wide crevasse. Lieutenant T. Couzens was killed, and by 
the time help arrived 27 hours later, the other two men were 
frost-bitten as well as otherwise injured, in J. H. Lowery’s 
case severely. 

Later, a reorganised party of six men under Robb moved 
south and worked in the area south of the Nimrod Glacier. 
On 15 January the Beaver crashed in a white-out near Mt. Hope, 
and the season’s effective work was limited to geological and 
survey activity in the coastal strip between Shackleton Inlet 
and the Beardmore Glacier. 

In this year, also, a New Zealand Alpine Club expedition 
under R. W. Cawley worked, manhauling, for seven weeks 
in the mountains east of the Beardmore Glacier, carrying out 
sutvey work as well as observations in geology and biology. 


1960-61 


In the following summer the gap still remaining between the 
Barne Inlet (Byrd Glacier) and Shackleton Inlet (Nimrod 
Glacier) owing to the disruption of plans in 1959-60 was filled 
by the work of two four-man dog-sledging parties led by 
G. Matterson and P. Hunt respectively. Among the dogs used 
were 10 of the 12 which had been flown out from Greenland. 
Matterson’s Northern Party worked from Cape Selborne, the 
southern portal of the Barne Inlet, as far inland as 40 miles from 
the coast and as far south as Beaumont Bay (81° 25’ S). Hunt’s 
Southern Party was flown in to the northern bank of the Nimrod 
Glacier and sledged north from 20 to 30 miles from the coast, 
as far as Beaumont Bay, where they were within sight of the 
southern limit of the Northern Party advance. Surveys of 
portion of the coast were also made, from the ice shelf. 


1961-62 


The topographical and geological survey by dog-sledge 
teams was extended in the 1961-62 summer from the Nimrod 
Glacier area to the series of glaciers which flow north into the 
Ross Ice Shelf near the eastern limit of the Dependency. One 
four-man party under R. I. Walcott was put in on the plateau 
150 miles west of the Beardmore Glacier and worked from 84° 
50’ S (overlooking the head of the Beardmore) as far north as 
82° 35’ S. This team’s survey work tied in with that of Miller 
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and Marsh in 1957-58. The other party under W. W. Herbert 
was put in on the Mill Glacier, a tributary of the Beardmore, 
and moved east over the plateau behind the coastal ranges, 
finally descending the Axel Heiberg Glacier to the ice shelf, 
thus for the first time retracing Amundsen’s return journey from 
the South Pole almost exactly 50 years later. The eastern part of 
the Dependency from here north is almost featureless as far as 
the King Edward VII Peninsula, which has been closely inves- 
tigated by American patties. 


1962-63 


A new attack was now made on the Terra Nova Bay - Wood 
Bay region further north, which had foiled the expedition of 
1958-59. The availability of United States aircraft overcame the 
problem of penetrating this notoriously ice-bound coast. A 
Northern Party under H. S. Gair dog-sledged in the northern 
patt of the Dependency from the head of the Rennick Glacier 
(73° 24’ S, 162° 40’ E) some 80 miles north-west of Wood Bay. 
The Rennick was investigated as far north as 72° 38’ S, 161° 
16’ E, about 65 miles. The party then moved east to the head of 
the Aviator Glacier, and down the Campbell Glacier to a pick-up 
point west of Mt. Melbourne. R. W. Hewson’s dog-team 
Southern Party sledged, in company with an experimental 
motot-toboggan team, from Scott Base to the plateau above 
the head of the Davis Glacier. After working here the party 
was ait-lifted north across the David Glacier to the head of the 
Priestley Glacier, and then worked south to the Reeves Glacier 
and south-east along its southern flank to the coast, almost on 
the route of David’s Magnetic Pole journey in 1908-09, before 
turning north over the sea ice of Terra Nova Bay. The party 
here discovered the igloo occupied by Campbell’s Party in the 
winter of 1912, and moved further north up the Priestley 
Glacier to be picked up near Vegetation Island. 

Meanwhile a party under J. Millen organised by the Federated 
Mountain Clubs of New Zealand manhauled their sledges in 
the Tucker - Pearl Harbour Glacier area and on the plateau at 
their heads. 


1963-64 


This season saw the virtual completion of the planned topo- 
graphical and geological reconnaissance of the Ross Dependency. 
A team of six under J. H. Miller worked in the far north of the 
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Dependency, from the Pennell Glacier (actually 50 miles inside 
Austtalian Antarctic Territory) east to the Arctic Institute 
Range and the 65-mile wide Rennick Glacier, which was crossed 
independently by two 3-man parties under Miller and M. R. 
Ford respectively. Both flanks of the glacier were investigated. 
Moving east again, after one party had sledged sufficiently far 
south to tie in with the surveys of the 1962-63 Northern Party, 
the two groups between them worked on both sides of the 
Lillie Glacier and linked up with the work of the Federated 
Mountain Clubs’ expedition of 1962-63 before rejoining and 
sledging to the head of the Tucker Glacier, which they followed 
down to the pick-up point near its foot. 

Meanwhile a smaller Southern Party under V. R. McGregor 
had been mounting what will probably be the first of many 
smaller scale expeditions with a more precise scientific aim 
and working in a much more restricted area. This party, pioneer- 
ing also by its use of motor toboggans instead of dogs and 
working from two camps on the ice shelf, examined geologically 
the mountains bordering the southern part of the Ross Ice 
Shelf between the Axel Heiberg and Shackleton Glaciers. 

In addition to the major geological and survey activities 
outlined above, parties under the operational control of the 
Antarctic Division have carried out work in other fields. 

In 1959-60 two officers of the Soil Survey, Department of 
Scientific and Industrial Research, spent three months in the 
McMurdo Sound area searching for evidence of current soil- 
forming processes and of buried soils or other evidence of 
changing climate, and studying past and present rock-weathering 
and permafrost. 

In 1960-61 seven men worked for periods of up to three 
months excavating and restoring the historic huts built and 
occupied by Shackleton’s 1907-09 party at Cape Royds and by 
Scott’s 1910-13 party at Cape Evans. Valuable relics were 
retrieved and the huts restored as far as possible to the condition 
they were in when occupied by the pioneer explorers of fifty 
yeats before.* 

In 1963-64 a party of four excavated the hut at Hut Point 
erected by Scott’s “Discovery” expedition in 1902. 

For the biological work carried out at Cape Royds and else- 
where, especially by staff and students of the University of 
Canterbury, see page 65. Considerable biological work, chiefly 
on Weddell seals, Adélie penguins, and skuas has also been 
done at Hallett Station, Cape Adare, and other places. 


*See Two Huts in the Antarctic by L. B. Quartermain, Government Printer, 1963. 
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In March 1964 a reconnaissance of the Balleny Islands in 
preparation for subsequent more detailed study of the islands 
was carried out by a team of six under Dr T. Hatherton, working 
from USS Glacier. Geological collections and gravity and total 
magnetic force observations were made, and studies in biology 
and oceanography were also undertaken. 
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The author is indebted to Professor R. H. Clark for the 
following outline of the work done by successive Victoria 
University of Wellington parties, and to the New Zealand 
Oceanographic Institute for a background to the oceanographic 
wotk mentioned by Dr Hatherton in the section ‘Science in 
Antarctica’ contributed by him. 


University Antarctic Expeditions 
(Contributed by Professor R. H. Clark) 


Since 1957 a series of Antarctic expeditions has been mounted 
by the Victoria University of Wellington. In 1957 two geology 
students, B. C. McKelvey and P. N. Webb, travelled south on 
HMNZS Endeavour to act as geological observers in a Ross Sea 
cruise then planned by the Endeavour. The cruise did not 
eventuate, but thanks to the good offices of Dr Ron Balham, 
Webb was able to be the first geologist to enter what was later 
called the Victoria Valley. Later both Webb and McKelvey, 
under American auspices, visited the ice-free valleys near the 
head of the Taylor Glacier. The results of their geology were 
published as two scientific papers and these activities began a 
series of University expeditions. 

The large ice-free area in South Victoria Land west of Ross 
Island appeared to be an ideal place for University exploration, 
and the next two expeditions, VUWAE 2 and 3, led by Colin 
Bull and Ron Balham respectively, carried out geological map- 
ping of McMurdo Oasis in some detail. In addition, the expedi- 
tions carried out geophysical work and observations in glacial 
geomorphology, biology, and meteorology. 

The fourth expedition in 1960-61 moved outside the ice-free 
areas of the Wright and Victoria Valleys and worked on the 
north-west margin of the Koettlitz Glacier. This expedition, led 
by Ralph Wheeler, was extremely successful in analysing the 
complex structure of the ancient basement rocks of the area. 

The fifth expedition was quite different. VUWAE 2 had 
noticed something odd about Lake Vanda in the Wright Valley, 
and later the Americans had discovered that this lake, although 
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ice covered and 200 ft deep, had warm bottom waters. VUWAE 
5, Dts Wellman and Wilson, examined the lake in detail and 
produced the now well known solar heating theory for Antarctic 
lakes. Out of the salt content of the lake came Wilson’s calcula- 
tion of an age for deglaciation of the McMurdo Oasis — 50,000 
yeats, and from this, later, his theory on Antarctic control of 
world climate changes. 

The following year, 1961-62, saw the University mount two 
expeditions. One to the Darwin Glacier was the former type of 
ceological mapping group, but with an important difference — it 
was the first expedition actually led by a student, Ian Willis, who 
had been south on two earlier VUWAEs. At the same time, 
VUWAE 7, led by Tim Shirtcliffe, worked in the Taylor Valley 
and Lake Bonney, continuing the heated lakes project. 

The 1963 expedition, VUWAE 8, leader Warwick Prebble, 
concentrated almost entirely on the saline heated lakes and 
worked in the Taylor, Wright, and Victoria Valleys. This group 
added considerably to knowledge of events of the last few tens 
of thousands of years. A small party from this expedition was 
detached for a while at Pole Station, collecting snow samples for 
analysis. 

The change in emphasis of these expeditions will continue 
this coming summer. It is planned to send a group to Black and 
White Islands and Brown Peninsula in an attempt to obtain 
from moraine and other features confirmation of the Quaternary 
history deduced from geochernical data. | 

In all, about 33 people have taken part in the VUWAEs and 
about three dozen publications have been written by members. 
Although the main importance of the series has been the advance- 
ment of scientific knowledge in the Antarctic, the experience 
gained by many student members of these parties has been of 
great value to them. 


Appendix 


THE SOUTHERN OCEAN 
(Contributed by New Zealand Oceanographic Institute) 


[Since the 1956-57 summer, scientists of the New Zealand 
Oceanographic Institute have utilised the New Zealand supply ships 
(the successive HMNZS Endeavours) and to a lesser extent United 
States Navy vessels, in order to investigate that part of the Southern 
Ocean which lies between New Zealand and Antarctica. The 
following brief account of the Southern Ocean itself should help 
readers to understand references to this oceanographic work.] 


Around the Antarctic Continent stretches a vast extent of ocean. To 
the north it reaches towards the shores of Africa, Australia, and South 
America. At only one point is its area constricted and here, between 
Cape Horn and the northwards-extending peninsula of Graham Land, 
the gap is still 500 miles across. 

Over this expanse of ocean two major surface wind systems blow. 
Close to the Antarctic Continent is a narrow belt of easterly winds. 
Over the rest of the Southern Ocean the winds are predominantly 
from the west. These are the winds of the ‘Roaring Forties’ that in 
days of sail made practicable regular commercial routes in southern 
latitudes. These winds have a profound effect on the ocean current 
systems. 

The temperature of the surface water decreases southward. A 
sudden temperature drop of about 3°c marks the northern limit of 
subantarctic water, and this boundary is known to oceanographers as 
the Subtropical Convergence. ‘This Convergence can conveniently be 
taken as the northern limit of the Southern Ocean. 

Subantarctic water stretches from about 45° south to about 62° 
south, and over this 1,000 miles of ocean surface temperature decreases 
relatively uniformly. The southern boundary is marked by a rapid 
fall in temperature, again of about 3°c, that is called the Auzarctic 
Convergence. South of this boundary lies Antarctic water, its temperature 
varying from 0 to —2°c. The position of this boundary varies, moving 
northwards in winter. 


Surface Currents 


Principally under the influence of the winds, but affected also by 
differences in the distribution of water density and by the earth’s 
rotation, systems of surface currents move the surface waters of the 
Southern Ocean. The boundary between east and west wind belts 
lies in Antarctic water. 

In the east wind belt next to the Antarctic Continent, surface 
watets move to the south and west. North of this boundary the sur- 
face waters move north and east. There is thus created a zone along 
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the boundary from which surface waters are moving away, their 
place being taken by cold water upwelling from below. 

Around the mean position of the Antarctic Convergence the north 
and east moving surface water meets slower moving subantarctic 
water, and in this area of relative convergence the cold dense north- 
watd moving Antarctic surface water sinks. The regular surface 
cutrents in subantarctic water have been called the West Wind Drift. 

A significant part of these surface water movements is citcumpolar. 


Sub-surface Currents 


The water that sinks at the Antarctic Convergence moves slowly 
north and east so that it exists as a layer of water with distinctive 
properties of salinity and temperature with its core at about 1,000 
fathoms. This water is known as Auxtarctic Intermediate Water and is 
found beneath the surface layers over most of the Southern Hemi- 
sphere Ocean. It has penetrated in the Atlantic and Pacific north of 
the Equator. Below this Antarctic Intermediate layer is a slow south- 
moving current —the Warm Deep layer. This reaches south close to 
the Antarctic Continental Slope and there portion of it upwells to 
the surface. In the Weddell Sea very cold and very dense water forms 
and sinks down the Continental Slope to form a thin layer — Antarctic 
Bottom Water below the Warm Deep layer. 

The complex pattern of water movements naturally varies between 
summer and winter when sea ice covers a large part of the ocean 
south of the Antarctic Convergence. The currents themselves are 
the response of the ocean to inequalities of distribution of tempera- 
ture and salinity and wind stress with latitude. This response is in- 
fluenced by the shape of the sea floor. Across the deep water of the 
circumpolar seas are a number of major ridges that extend outwards 
from Antarctica. In the Pacific Ocean the Pacific Antarctic Ridge, the 
Macquarie Ridge, and similar ridges in the Atlantic and Indian Oceans, 
rise from the deep ocean floor across the path of circumpolar flow. 
The effect in the case of Macquarie Ridge is perhaps the best defined. 
Here the east flowing surface waters are deflected far to the north so 
that on occasion Macquarie Island, itself in 55° S latitude, is washed by 
Antarctic water that normally would be found several hundreds of 


miles to the south. 
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(Only the books marked with an asterisk are in print, but most should be available 
in good libraries and are obtainable from time to time at secondhand bookshops.) 


For the story of Antarctic exploration till the 1930s the standard works 
are: 
Miz, H. R. The Siege of the South Pole (1905). 
Hayss, G. The Conquest of the South Pole (1932). 


A good general account bringing the story up to the IGY period is: 
SULLIVAN, W. Ouest for a Continent (1957). 


Books dealing with particular expeditions, especially those in the Ross 
Sea area: 


Ross, J. C. A Voyage of Discovery and Research in the Southern and Ant- 
arctic Regions (1847). 

BorCHGREVINKE, C. E. First on the Antarctic Continent (1901). 

Scott, R. F. The Voyage of the Discovery (1905). 

SHACKLETON, E. H. The Heart of the Antarctic (1909). 

AMUNDSEN, R. The South Pole (1912). 


Scott’s Last Expedition (1913). 

CHERRY-GARRARD, A. The Worst Journey in the World (1923). 
Pontine, H. G. The Great White South (1921). 

Evans, E. R. G. R. South with Scott (1921). 

PRIESTLEY, R. E. Antarctic Adventure (1914). 

Tayitor, GriFFITH. With Scott - The Silver Lining (1916). 


Mawson, D. The Home of the Blizzard (1915). 


SHACKLETON, E. H. South (1919). 

Wors ey, F. A. Endurance (1931). 

Joyce, E. E. M. The South Polar Trail (1929). 
RicHarps, R. W. The Ross Sea Shore Party (1962).* 
Davis, J. K. High Latitude (1962).* 


Byrp, R. E. Little America (1930). 
Byrp, R. E. Dascovery (1935). 


Sir V. Fucus and Sir E. Hinztary. The Crossing of Antarctica (1958).* 
Hew, A. S., and Minter, J. H. Antarctica;(1964).* (The New;Zealand 
component of the Trans-Antarctic Expedition.) 
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Works of a more general or descriptive nature: 

B&CHERVAISE, John. The Far South (1961).* 

The Antarctic Today (1952). Authoritative articles on Antarctic geology, 
biology, oceanography, etc. This book is out of print, but a new 
volume on similar lines is due for publication shortly. Astarctica 
(ed. T. Hatherton). 


MANNERING, G., and Bruuine, G. South: A New Zealand view of men 
and nature in Antarctica. With 120 pages of illustrations, the majority 
in colour. To be published in October 1964. 


PERIODICALS 


The best known journals dealing solely with the Antarctic or with the 
Polar regions generally are: 


The Polar Record. (Arctic and Antarctic: Scott Polar Research Institute, 
Cambridge, England.) 


Antarctic. (A quarterly record of current Antarctic activities. New 
Zealand Antarctic Society, Box 2110, Wellington, New Zealand.) 


The Polar Times. (Round up of newspaper cuttings on Arctic and Ant- 
arctic topics. Twice yearly. American Polar Society, 18-20 62nd 
Drive (Apt. 7H). Rego Park 74, New York.) 


R. E. OWEN, GOVERNMENT PRINTER, WELLINGTON, NEW ZEALAND—1964 
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